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ABSTRACT 

This memoranda contains the design calculations pertaining to the SNAP -8 
turbine that is expected to have a performance improvement over the 
original design. 

The basic philosophy of more rigorous flow control has been pursued in the 
redesign. The calculation method and interpretation are those currently in use at 
NASA Lewis Research Center. 

It is anticipated that the improved turbine will have an efficiency 2 to 5 
percentage points higher than the best SNAP -8 turbine tested to date. 
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INTRODUCTION 


During the testing of the SNA.P-8 turbine in Rated Power Loop No. 2 and 
Power Conversion System No. 1 (Phase IV, Step 2) it became evident that the SNAP-8 
system would be unable to produce the required 35 kw net output at the design 
operating conditions. Increased system parasitic losses, and liquid carryover 
from the boiler were the major cause of the lower system output. 

Examination of the system and component performances indicated that the most 
fruitful place to gain a significant performance improvement with the least complexity 
and eventually attain the required system output, was in the turbine. Recommendations 
were made, as part of the SNAP-8 performance potential study (Ref. l) which indicated 
that gains of several percentage points were possible. 

The original SNAP-8 turbine and its performance were also reviewed by NASA 
LeRC Turbine Research personnel who also made recommendations as to method and feasi- 
bility of improving the turbine performance. Several meetings (Ref. 2, 3) were held 
with LeRC Research personnel in which each of the recommended changes were evaluated 
and discussed in the light of gain in performance relative to the degree of complexity 
of the change, effect on the machine reliability and program schedule and cost. 

Some of the considerations involved in this discussion are indicated in Refs. 2, 3, 

4 and 5. 

After due consideration of the relative merits of the NASA and AGC recommenda- 
tions and philosophies, it was decided that the former was favored and would be 
utilized in the aerodynamic design of the turbine (Ref. 3)* 

n. DESIGN CONFIGURATION AND PHILOSOPHY 

A. It was also decided that the overall configuration of the turbine would 
not be changed from the original design. It would still incorporate: 

1. 4 stages 

2. Impulse in each stage (as defined by 2ero pressure drop across 
the rotors) 

3. 12,000 rpm 

4. Dual path partial admission in the first two stages and full 
admission in the last two. 

The physical changes are therefore to influence only the internal 
aerodynamics . 



B. The basic philosophy then that has been followed in the design of the 
improved turbine has been one of greater flow control. The criteria of flow 
continuity has been more rigorously applied throughout the turbine. In addition, 
the vapor above and below the saturation line has been treated as an ideal gas 
with its temperative properties dictated by the Mercury Mollier diagram. This 

is in contrast to the treatment followed in the original design where the equili- 
brium characteristics of the Mollier diagram were followed and ideal gas relation- 
ships were not believed to be valid. The ideal gas approach has been utilized in 
this redesign on the basis of its previously successful application to the SNAP-2 
(TEW) turbine and the data obtained during the SNAP-8 turbine alternator tests at 
AGC. 

C. The requirement of better flow control (in contrast to the original 
AGC philosophy of free flow allowance) has been approached by consideration of: 

1. Rotor blade solidity 

2. Rotor and nozzle blade contours 

3. Rotor /nozzle blade overlap 

4 . End-wall (OD and ID) treatment 

5. Rotor tip clearance 

6. Increased arc of admission in the second stage, 
m. AERODYNAMIC CONSIDERATIONS 

The considerations indicated in Paragraph II. C. are briefly as follows: 

A. Rotor Blade Solidity 

The recommendations of Ref. (6) have influenced the choice of rotor 
blade solidity. The indications of Ref. (6) are that much higher solidities are 
required to obtain low values of the total and suction surface diffusion parameter. 
NAS A. has correlated (Ref. 7) 1 ow values of the blade total diffusion parameter 
(i.e., 0.5 or less) with relatively high blading efficiency (low loss). 

The increase in solidity to a required value of about 2.2 for the 
new turbine could be obtained either of two ways: 

1. Increasing the number of blades from the present 79 to 123 and 
maintain the chord at O.289 in. 

2. Increase the number of .blades from 79 to only 101 and increasing 
the chord from 0.289 in. to 0-353 in. 



The ramification of (l) is the comparatively narrow blade root passage width which 
imposes a fabrication limitation to the extent that the Elox process only can be 
used. The Elox process does not achieve the continuity, surface finish and dimen- 
sional control required for very thin trailing edges that can be obtained with the 
Electro Chemical Milling process. The consequences of (2) are reduction of the 
axial clearance between rotor and nozzle diaphragm from 0.10 in. to .068 in. 

Inasmuch as it is anticipated that the mechanical redesign of the nozzle diaphragms 
may require an increase: in thickness (which may result in a dangerously small axial 
clearance), a compromise was made. A 101 blade will be used in each stage, the 
blade profile being laid out on the basis of 0.353 in. chord. The profile will 
then be cut back to 0.32 in. chord. The slightly thicker leading edge that results 
should not be detrimental considering the low inlet relative Mach Numbers at which 
we will operate, and the positive incidence of 2°-3° should be advantageous. In 
addition, the diffusion .parameter of the larger chorded blade would be changed 
only slightly., anduthedbl&de, robt passage width- Mil wVlbilgfepl'beo al«8#r±<S6rf»i®n 
limitation . 1 . 

B. Increased Arc of Admission in the Second Stage 

The original SNAP-8 turbine has a 38° arc of admission in both first 
and second stages. Circumferential spreading of the 38° arc of admission after 
leaving the first stage is considered to be a distinct possibility. Limiting the 
arc of admission in the second stage to the same arc of admission as used in the 
first stage was felt by NASA to be a potential contributor to the possible poor 
circumferential redistribution occurring between second and third (100$ admission) 
stages. (AGC Consultant, K. A. Salisbury, has also advised a similar approach 
based upon his own experience of jet spread issuing from a partial admission stage). 

A larger arc of admission on the second stage should again contribute 
to a better circumferential distribution of flow entering the full admission third 
stage. Consequently two additional nozzles were added to the second stage bringing 
the arc of admission up to 49$. 

C. Reduction in Rotor Tip Clearance 

Conservative rotor tip clearances were used in the original turbine 
design, 0.040 inches in each stage. Originally a reduction of this clear an ce to 
.020 was considered practical. However consideration of degree of overhang, 



relative temperative level and potential transient occurances led to clearances 
slightly larger in the front two stages* i e.: the clearances become* 0.30; 

0.030; 0.025 and 0.020 in. respectively. 

D. End Wall Treatment 

1. Cylindrical endwalls are to be used in the new turbine. The 
annulus area immediately before and after a rotor row is to be the same. Any 
area change in the rotor row will be accommodated by change in passage width and 
flow angle. The contrast between the old and the new axial profile can be seen 
in Fig. 1. The restriction of cylindrical end walls and less radical changes in 
endwall geometry should inhibit extraneous radial flow movement which; is con- 
sidered detrimental. 

2. Part of the endwall treatment is involved in the reduction of 
rotor tip clearance. Ref. (8) indicates that a rotor blade -with modest overlap 
(rotor height to nozzle height) with the tip running in a closely controlled 
recess will have a smaller tip leakage loss than a blade with the same amount of 
overlap running in a free annulus (see Fig 2). The new design (Fig. 3) will incor- 
porate the rotor blade running in a recess but the axial and radial clearances by 
virtue of the size of machine will not be as small as inferred in Ref. (8). The 
larger axial clearance may preclude the full gain inferred in Ref. (8). 

3. Another facet of the endwall treatment is the rotor/nozzle over- 
lap. This is the difference between nozzle vane and rotor blade heights. Large 
amounts of overlap were used on the original turbine partly due to the area 
change in the rotors being forced to take place radially. The blade height 
requirement was established at the rotor exit and the blade tip extended cylindri- 
cally to the leading edge. Additional material was added on top of the resulting 
overlap in order to insure that only impulse conditions could occur across the 
rotor. 

Current practice successfully used at LeRC is to use minimal 
overlap* (enough to allow for fabrication tolerance) with the blade tip running 
in a recess. The amounts of overlap recommended by NASA at rotor blade tip are 
of the order of 0.005 to 0.010 inches. However* examination of the penalties ' 
that may be incurred by having too much or too little overlap indicate a greater 
penalty from having too little overlap. Fabrication tolerances on nozzle and 



rotor blade 0. D. 's amount to + .004 inches while experienced housing distortions 
(Ref. 11) at the nozzle 0. D. 's have shown ovalities of the order of 0.009 inches 
T. I. R. To insure that the rotor blade tip will at no time run at a diameter 
less than that of the nozzle 0. D. (i. e.: the overlap should always be finite) 

therefore requires a rotor nozzle overlap considerably in excess of 0.005 to 0.010 
inches . The overlaps to be used in the new turbine are shown in Tables 2 and 2a 
and are compared with the overlap used on the original turbine. An axial profile 
of the new turbine is shown in Figure 3« 

E. Rotor and Uozzle Vane Profile 

Flow control in the nozzle and rotor blade passages is coupled with 
choice of solidity, and eventually diffusion parameter. By use of the HASA 
blade surface velocity computer program the blade surface velocities were computed 
for pressure and suction surfaces at the hub, mean and tip sections and the dif- 
fusion parameters calculated. The computer program is essentially the method 
outlined in Ref. (9) and modified in Ref. (10). Values of rotor and nozzle solidi- 
ties and aspect ratios are shown in Tables 2 and 2A. 

The blade profiles have been drawn with straight suction surfaces 
upstream of the channel inlet opening, and downstream of the channel exit toward 
the trailing edge . The leading and trailing edge thicknesses 'have been reduced 
from 0.020 and .012 inches to 0.010 and .006 inches respectively. 

Rotor blade surface velocity distributions are shown in Fig. 5 and 
the values of total diffusion parameter on page 30 of the accompanying calculations. 
The assumed meridional rotor passage velocity distributions, based upon the cal- 
culated blade inlet and exit relative velocities, show good agreement (Fig. 4) 
with the results obtained from the computer. The velocity level appears to be 
about 5 1° lower than assumed, however, consideration of fabrication tolerance on 
blade profile could lower this difference to less than Vjo . 

The level of total diffusion parameter is higher than originally anti- 
cipated, however, from the degree of reaction as defined in Ref. 7 and 12, indi- 
cate values of the parameter of Q',’6 to Qi.7 are in order for the imposed "impulse" 

. condition of zero pressure drop across the rotor and the desired free stream 
velocity diagrams. 

Typical rotor blade and nozzle vane profiles are shown in Fig. 6. It 
is to be noted that to reduce fabrication cost and time identical rotor blade 
and nozzle vane profiles have been utilized in all stages. 



IV. Anticipated Performance 

Accompanying the aerodynamic changes previously described is a change in 
the mechanical design which should also contribute to performance improvement. 

The clearance space over nozzle vanes, previously incorporated to take into 
account transient thermal expansions will be eliminated. The anticipated improve- 
ment in efficiency over the original design is calculated (Ref. l) to be as 
follows : 

1. Reductionin rotor tip clearance 1 to 1.5 points 

2. Removal of nozzle vane tip clearance 0 to 1.5 points 

3. Better flow continuity (change in rotor 1 to 2.0 points 

solidity, endwall effects, etc.) 

Net Gain 2.0 to 5*0 points 

The nominal performance achieved with a SNAP-8 turbine to date is 55 1 ° 
efficiency (Ref. 12) with 4 $ liquid carryover from the boiler. Thus the 
anticipated aerthermodynamic efficiency from the redesigned turbine is 57 $ to 60 $ 
at the same operating conditions. 
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TABLE I 


ROTOR BLADE OVERLAP 


Stage: 

1 

2 3 

k 

ft 

Present Design: 

■ . 

1 

1 

Tip (in.) 

j 

*028 

I 

I 

.09125 | .0815 

j .12U75 

'Hub (in.) • 

i 

.091 

j 

5 

o0385 1 .035 

1 

1 .01*7^2 

New Design: 

1 

1 

1 

} 

! | 

\ i 

1 

\ 

' Tip (in.) 

1 

.034** i 

: 

1 

.019 j .019 

! .019 . 

Hub (in.) 

, : Q25** 

1 

.010 jj .010 

\ i 

.010 


dimensions as fabricated 

** This larger overlap a result of increased rotor exit height required as the 
exit angle (g £ ) is reduced to 37° in common with the stages. 



TABLE 2 


TURBINE NOMINAL DIMENSIONS 


NOZZLES: 


• 1 - 

2 

3 

U 

Number 


:: lit 

16 

37 

37 

Percent Admission 


38 

k9 n 

100 

100 

Individual throat height: 

ins a 

.232 

.320 

.295 

.602 

Individual throat width: 

ins* 

.1275 

.1275 

.1275 

.1275 

Pitch : 

ins. 

ch3b 

• U3U 



T.E. thickness: 

ins. 

.010 

,010 

,010 

.010 

Chord (axial) : 

ins. 

.30 

.30 

.30 

.30 

Throat Flow area (total): 

sq. ins. 

oblh 

.611 

1,392 

2.83 

Exit angles 

deg. 

18.5° 

18.5° 

18.5° 

18.5° 

Pitch/chord ratio: 


.75 

.75 

.75 

.75 

Pitch circle diameter 

ins. 

5.1 

5.1 

5.1 

5.1 



TABLE 2A 




1 

2 

3 ‘ ■■■ ■ 

h 

BLADE ROWS: 






Number 


101 

101 

101 

101 

(1) Blade height: 

ins. 

.261 

.3 k9 

.333 

.631 

Passage width: (inlet) 

ins.. 

*076 

*07 6 

.076 

*076 

(exit) 


: / .6833 

*0863 

.0833 

.6833 

Pitch: 

ins. 


.1383 

.1383 

.1383 

L.E. thickness 

ins. 

.010 

.010 

.010 

.010 

T.E. thickness 

ins. 

.006 

.006 

.006 

.006 

Chord: 

ins. 

*320 

.320 

.320 

.320 

( 2 ) Inlet angle: 

deg. 

33= 0 (36) 

33=0 (36) 

33.0 (36) 

33=0 (36) 

Exit angle: 

deg. 

37.0 

37.0 

37.0 

37.0 

Aspect ratio: 

<■ ■ 

.812 

1.09 

1.01*8 

1.97 

Pitch/chord ratio: 


.U93 

.U93 

.1*93 

*U93 

Pitch circle diameter: 

ins. 

3.1 

3.1 

3.1 

3.1 

(l) These blade heights 

include 

.019 ins. overlap 

at O.D. and .010 

ins. overlap at 

I.D. 


((2) ,, Figui-e in parenthesis is the geometrical angle with the rotor chord reduced from O.353 in. 
to O.32O in. 
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'Rotor ; Passage Meridional 



€©KE J 0f5A‘S'a©W 


Rotor Passage Meridional Velocity Distributions 


Assumed _ 
Computer result 










FIRST STAGE WHEEL 1C1 BLADES VARIABLE PASSAGE WIDTH AND HEIGHT, 


VELOCITY, AND DENSITY ITERATIVE METHOD 3.20 CHORD' 8/5/66 


NL'IN 

1=5 TLIM = 0.0010 ■ 


-•• 



GAMMA 

- 1. 66700 E Qi 

3 OMEGA = T.25700E J33 

WGIVEN = 8. 

40000E— 02 




N - ZERO 

C-SU8-S C-SUB-P 

.W-SUB-CR 

RHCJ W CR 

l/R SU8 C 

R 

HUB' 

■ 6 * 040 00 E- 03 

9.79600E 01 * 5.8 9 700 E 01 

6.8293QE 02 ’ 

1.35770E 03 

' 0.G0G&C&-39 

2.02700E-01 ■ 

“WE1W 

• TIP 

“6.33W0E-T53 ' 
6. 62000E-03 

97 79'6'0&£~Wr 5 78 9 TOTE 73 T 
9. 79600 E 01 5. 8 97 COE 01 

6.32930E 02 - 
6. 82 930 E 02 

1.35770E 03 
1.35770E 03 

0. COO 00 E- 3 9 

2.22300E-01 

V .4;" 

BETA 



- ■ . -"7 : 



HUB 

'•4.3OOC0E 01- 

4. 300 00 E .01 4.3Q000E 01 





M¥AN 

TIP 

4. 30I30C E 01 

4w 30000 E 01 

4. 30000 E 01 4. 300006 01 

. 4.30000E 01 4, 30OOQE 01 





ioi = 

0 ID2 = 

0 Cx = 5* 99000E-01 JX = 2 JY 

= 2 JZ = 

3 


KR4 '= 

1 KR5 = 1 

KR6 = 2 K R 7 *~5T" f 






VSH - 

" 1T29T2 3E0 0 

VS M = 1 . 30 7 1 8 E 00 VST 

= 1 . 3 2332 E 00 

VPH = 8 . 19895E-0 1 


VPM = 

87 17TT5E-01 

VP T = 8 . 044 0 8 £ - 0 1 





1 K ' 

LITTLE A 

LITTLE B 

ALPHA 




r - 

2 

¥7 2 9463 E 00 
2.26723E 00 

' 17 71454E 03 
1.71454E 03 

-2 . 8l C92E—03 
-2 . 77735E— 03 


■> - • -- 

• <■ ■ .. 

3 

4 

2 . 240 4 7 E CO 
2.21 43 4 E 00 

"T.71454E 03 
1.71454E 03 

-2 . 7445 8 E -03 
-2. 712566-1)3 



w. ' . 

5 - 

6 

2. 18881 E 00 
•2.16336E 00 

1.71454E 03" 
1.71454E 03 

—27 6 8 i 29 E -03 
-2 . 6 5 07 3 E— 03 




7 

8 Y - 

2.1 3947E 00 
•2.11 563 E 00 

1. 71454E 03 
1.71454E 03 

-2.62O86E-03 

-2.59165E-03 




9 - 

•2. 09 2 32 E CO 

. 1.71454E03 

-2 . 56309E-Q3 




IK 

M ( I K ) 

N (IK) 



“ '.‘a * , 


1 

2 

"2. 1961 21^152 
1 .63729E-92 

1.6773UE 03 
' 1.6867 OB 03 



• ‘..‘7 ' : . ■ 




3 U0B51OE-O2 

4 5.39385E-03 

5 0 ."000 00 E- 3 9 


1.69604E 03 
1.70532E 03 
1.71454E 03 






6- -5 . 33202 E— 03 

7 . -1 .06036E-O2 


1. 72371 E 0.3 
1.73282E 03 . 


•'•■•• • 




8 — 1 • 5 816 IE-02 

9 -2.O9708E-Q2 


1 • 74188E 03 
1 . 750 BSE 03 






PH = — 1 . 662C8E 01 

PM = 

"0.O0OOOE-39 

PT 

= 1.698I3E 01 




QH = 1.0 2 2 20 E 00 

0M- = 

1. 00000 E 00 

QT ^ 

= 9. 79 24 8 B— 01 





WSH = 8. 22746E-01 

WSM = 7.82999E-01 

• WMH = 
WMM = 

. 6. 37178E-01 
5. 99000 E- 01 

WPH 

WPM 

= 5 . 224 19E-01 

- 4. 8 645 7 E— 01 




WST = 7.43996E-01 

■WMT = 

5.62220 E— 01 

WPT 

= 4. 52254E— 01 




A ( I K ) 








6.2302E-O1 6.03 93 E- 
' 6. 1 00.8 E -91 5.8771E- 

■01 5 . 835 5 E— 01 5.6293E-01 
•01 5.6474E-Q1 5.42O9E-01 

5 . 4268E-0 1 5. 2313E— 01 
5 . 2025E-D 1 4 . 9945E-0 1 

5.0443E-01 

4.7979E-01 

4. 8668E-01 
4. 6130E-01 

4.6988E-Q1 
4. 4394E-01 

5 * 9505 E— 01 5.697 0 E- 

■01 5 .4446E— 0 1 5.200 

7 £—01 

4.9692E-01 4.7514E-C1 

4. 5 476 E— 01 

4..3574E— 01 

4.1802E-D1 

M = i x = WMM/WCR 

= 5.99C3O0E-O1 WT 

FLOW i 

CALC = 8 .79 79 8 E-02 

D = -4.73780 

E-02 


' WSH = 7.5675 IE-01 

WMH = 

5. 86068E-01 

WPH 

= 4. 80514E— 01 




WSM = 7. 176 4 IE-01 

WST = 6.79203E-01 

WMM = 
WMT = 

5.49000 E— Cl 
5. 13258 E- Ol 

WPM 

WPT 

- 4*458516-01 

= 4 . I28.69E— O 1 




f A(IK) 

.6 *.002 IE- 01 5. 77 71 E- 

■01 5. 5 51 5 £—01 5.3322E-01 

5.1223E-U1 4. 923 5 E— Ol 

4.7362E-0 1 

4.5602E-01 

4.3952E-01 

, 5 • 8362E-0 1 5 . 5843E- 
5.6517E-01 5. 3764 E- 

•SI 5.3383E-C1 5.1032E-01 
•01 5.1 129E— 01 4. 865 IE— 01 

4.8814 E— 0 1 4. 6736E-01 
4.634DE-01 4.4197E-S1 

4.4796E-01 
4. 2212E-01 

4. 298 8 E— 01 
4.0376E-01 

4.1304E-01 

3.8676E-01 

N = 2 X -= WMM/.WCR 

= 5 . 490OGE-O1 WT 

FLO VI CALC = -8 . 27583 E-02 

D = 1 .47823 E-02 


y. . ^ i / •■ .• 




./ **.. 

-■ v . .. ; v 


’’ O' •. • . . • . 

WSH = 7. 89748E-0 1 

WSM = 7 . 5032OE-O1 

WMH = 
WMM = 

6.1 1 623 E— 01 
5 . 740OOE-01 

WPH 

WPM 

=. 5.01467E-0.1 ' 

= 4.66154E-01 

' > ' • > F.', :•; 

- ' - : 0 


WST = 7.11 60(3 £—0 1 

WMT = 

5. 3.7 739 £-01 

WPT 

- 4* 3 2562 E— 01 




A ( .1 K ) 


• ■ ■ ' : . "V 

,Y 

•V‘ . 

,;0 \ . 

;• -0 

‘ • *' : 


;/0/; '■ 

• - . '■ : , ■ , , A 


, 3 '. • . v . ‘ : ’ ‘ ■ . .. *. 

. r ; .. 





6.1 245E-01 5. 91 5 IE— 01 5.6993E-01 5.4856E-01 5.27R7E-21 5.C8G9E-U1 4.8933E-01 4.7162E-01 4.5493E-01 
5.9764E-D1 5.7371E-01 5.4982E-01 5.2665E-01 5.0457E-01 4.8372E-C1 4.6415E-01 4.4582F-01 4.2869F-C1 
5.8086E-91 5.5427E-01 5.2837E-91 5.0370E-31 4.8050E-01 4.5884E-01 4. 1 4.O257E-01 


N = 3 


WMM/'WCR 


5 . 740COE— 01 WT FLOW CALC = 8.54390E-02 D = -1.71311E-C2 


7T7T8T2F-OI 57W4UF31 WP H = 4.90C84E-C1 

WSH = 7.32566E-01 WMM = 5.60418E-01 WPM = \ 4. 55124E-G1 

WST = “ _ 5"79"3“9'99E-r7I WWT~“ 5.24439"E-Ci WPT =, 4.21863E-01 


ST 5. 8418 E- 


T;raiTE~-CTTT403TE-lH 5.1948E-CU' 4.9963E-01 4.8067E-01 4.6321E-01 4T4662.E-01 


5 *902 1E-0 1 5.6 5 57 E— 01 5.4126E-G1 5 . 1 789E-01. 4 . 9 573 E-01 4.7491E-01 4.5542E-01 4. 3722E-01 4.2024E-01 
3T7252E-S1 5 . 4538E-01 5 . 1 921E-01 4 .~9446E-01 4.7130E-G1 4.4974E-01 4.2975E-01 4.1121E-01 3.9403E-01 


9TR fWWOT 576 C4T8 E-C ~WT TL 0 W CALC = 8.39997E-Q2 0 =■ 3.74764E-06' 


FIRST 

STAGE WHEEL 

101 BLADES VARIABLE PASSAGE WIDTH AND 

HEIGHT, 




VELOCITY, AND DENSITY ITERATIVE METHOD 3. 

20 CHORD 8/5/66 



i’-t ■ 

NLIM 

= 5 TLIM = 0*0010 






GAMMA 

= 1*6 6700 E 0* 

D OMEGA = 1. 25700E 03 

WGI VEN = 8. A 

►OOOOE-02. 





N - ZERO 

C-SUB-S C-SUB-P" 

W-SUB-CR 

RHO W CR 

1/R SUB. C 

R 


HUB . 

6. 12000E-03 

9* 7 9600 E 01 5. 89700 E 01 

- 6.82930E 02 

1.343306 03 

0.000006-39 

2.02600E- 

• i 

-01 

MEAN 

TIP 

6. 4 2000 E— 03 
6.72000E-03 

9* 79600 E 01 ■ 5 * 89 700 E 01 
9* 79600 E 01 5* 897006 01 

6 * 82 930E 02 
6* 82930E 02 

1 . 3 43 30 E 03 
1 * 34330 E 03 

0.00000 £-39 

2 • 224006/ 

-01 

BETA - ! 

HUB 

3.0Q900E 01 

3.000006 01 3.000G0E 01 


... '• . . . \ 

" ’ ‘ - 



MEAN 

TIP 

3 . 00000 E 01 
3.090OQE 01 

■3.0000QE Cl 3.050006. 01 
3 .000006 01 3.0O00OE 01 


‘ - ■’ • ■; 


y * 

1 

101 = 

0 I D2 = 

1 X = 5.81O0OE-Q1 

JX = 2 JY 

= 2 JZ = 

3 


[ 

i 

KR4 = 

0 KR5 = 1 

KR6 = 2 KR7 = 1 

’’L. 




i 


VSH = 

1* 295616 CO 

VSM = 1 * 31217E 00 VST 

= 1 . 32893E .00 

VPH = 8. 17741E-01 


1 

i 

. VPM = 

8.C19715E-01 

VPT = 8.01768E-01 





i 

i 

IK. 

LITTLE A 

LITTLE B 

ALPHA 




' 1 

1 

2 

1. 23396 E 00 
1.21907E 00 

1 * 257vi E 03 
1 * 25700E 03 

— 1 » 527C2E— 03 
-1. 5G859E-03 





.3 

4 - 

1* 20453 E 00 
1.19033E 00 . 

1 » 2 5 700 E 03 
1*257 00 E 03 

-1 * 490606—03 
-1.473D4E-03 





5 

6 

1 • 17647E 00 
1.16293E 00 ' 

1.257006 03 
1 • 25700 E 03 

-1.455886-03 
— 1 .43912E— 03 





7 

8 - 

1.14969E 00 
1. 13675 E 00 

1.257006 03- 
1 . 2 5 700 E 03 

-1.42 274E-03 
-1.40673E-03 





9 

1.12410E 00 

1.25700E 03 

—1.39 107E— 03 


’ V : 


;; j 

IK 

M{ IK) 

N (IK) 


- 




1 

2 

1 * 19274E-02 
8*891 76E-03 

1.24210E 93 
•. 1 « 245 87 E 03 


- „ 

- ■' i , % • 













3 5.89256E-03 

4 2 . 92 8 92 E— 03 

5 0. OftOOO E- 3 9 

1.24961E 03 
1.25332E 03 
1.25700E 03 





5 — 2.8 9500 E— 03 

7 , — 5 • 756S6E-Q3 

1.26064E 03 
1. 26426 E 03 

7- -7 




. 8 — 8. 58633 E— 03 

9 -1. 13841 E-02 

07267 8 4 E 03 
1.27 139 E 03 


. > 



PH = — 1. 23710E 01 

PM = 0. 00000 E-39 

PT = 1.25159E 01 




QH = 1*01200E 0.0 

QM = 1. 00000 E O0 

QT = 9* 88 680 £-01 ■ 





“WFR = 74 8553 4 E - 0 1 

WSM = 7. 62368E-0 1 

WMH = 6.06303 E— 01 

WMM = 5 . 81000E-01 

WPH = 4. 9 5799 E— 01 

WPM = 4.70445E-01 : ■• 

B, ' ■ -» * •' ’ 



WST = 7 . 39289E— 01 

WMT = 5 * 56304E— 01 

WPT = 4 . 46027E-01 .... 




AT1KT 


■** ;■■■■ a . ♦. :. ; 




'““ff7nJ9B'E-S‘r'54 89 52E- 
" 6.0241E-01 5.7868E- 

•01 5.6748E-01 5.4572E 
01 5 « 5 473 E— 01 5 . 3 1 3 8 E 

-01 5.2468E-01 5. 04 6 IE— 01 
-01 5.0904F-01 4. 8789E-01 

4. 85 60 E— 01 
4.6801E-C1 

4.6767E-01 

4.4938E-01 

4« 508 IE— 01 
4.3195E-01 

3 7 93U8F-0T 3 .67T3E- 

•0 T 5.4137E-01 5.1654E 

-01 4.9302E-0I 4.7092E— 01 

4. 50 29 E— 01 

4.31O6E-01 

4.1317E-01 

ft •= IT X = wn«7»CR 

= 5*81U00E-O1 WT FLOW CALC = 8.73817E-Q2 

D = — 4.02584E-02 


WSH '* 7. 19976 £-0.1 

WMH = 5 . 5 5 703 E— 01 

WPH = 4*54421 E— 01 




WSM = 6o 96760E— 0 1 
WST = 6. 73595 t— u 1 

WMM = 5.31090E-01 

WMT = 5.06870E-01 

WPM = 4 . 299 59 E -01 

WPT = 4.06392E-01 




.... AUK) 

5.8467E-01 5. 6043 E- 

•01 5 . 3673E-0 1 5.1405E 

-01 4 . 9262 E— 01 4.7249E-01 

4 . 5367E-0 1 

4. 3610E-O1 

4.1969E-01 

■ 57738 5 EFJT 5747 64 E- 
5.6231E-01 5. 34 2 IE- 

•SI 5. 2 2331-01 4.9834E 
■01 5.CI740E-C1 4.8224E 

-01 4. 7 5 86 E— 01 4.5495E-01 
-01 4. 5883E-01 4.3715E-01 

4. 3541 E— 0 1 
4. 171 2 E— 01 

4. 1731E-01 
3 . 9 8 60 E— 01 

4.0O5OE-S1 
3. 8149E-01 

. N = 2 ' X a WM.M/M.CR 

= 5 • 31000 E— 01 WT FLOW CALC = 8.18892E-02 

D = 2 . 51289E-02 



WSH = 7. 52755E-01 

WSM * 7 . 29564E— 0 1 

WMH = 5.81C03L-L1 

WMM = 5 . 56000 £-01 

WPH = . 4.751 1OE-01 
WPM = 4.5020 2E-C3 1 




WST = 7. 064 42 E— 01 

WMT = 5.31587 E— 01 

WPT = 4. 2 6209 E— 01 





Toner 



5 . 9 8 6 2 E — 0 1 5 * 7563 E-0 1 5.5265E-01 5.3034E-01 5.0904E-G1 4.8888E-Q1 4.6992E-01 4.5213E-Q1 4.3547E-D1 
5.8891E-01 5.63 79 E— 01 5.3905E-01 5.1529E-01 4.9281E-01 4.7171E-01 4.5198E-D1 4. 33 5 7 E-0 1 4.1642E-C1 
5 » 7 8 46 E-0 1' 5.5 1 29E-Q 1 5.2489E-0 1 4.9980E-01 4.7627E-01 4.5433E-01 4 . 3395 E -rH--4 vi5CH€-0 1 3.9751E-01 

N = 3 X = VIMM/WCR = 5, 5 6000 E-0 1 W T FLOW CALC = S.47Q47E-02 D = - 8 .38 9 70E-03 J _____ 


U S\r~='~7TW39 tE-Q'l WMH ' = 5.74552E-01 HPH =■ 4.69835E-01 

■HSM = 7 .21200 E-0 1 WMM = . 5.49626E-01 WPM = 4. 45040 E-0 1 

"WST = 6798067E-0I WMT = ' 5 . 25285E-01 WPT * • 4.21157E-01 


ATTKl ~ 

''"5''. ^52 re-oi^Frnrs'se-oi ' 3.4S3^^r372M7i~o~i 5 .0492E-di 4 . 847* e-ox 4 *.65831-6 1 4 . 

' 5 . 8522E-01 5 .59 79 E— 01 5.3488E-01 5.1105E-01 4.8856E-01 4.6748E-01 4.4780E-01 4.2947E-01 4.1240E-01 
“577448E-CI1" 5.4705E-01 572052E-0T '4,954(3-01 4.7189E-01 4.5000E-01 4.2970E-01 4.1089E-01 3T9346E-0T 

N = 4 X- =. WHM7W C R“ ~ 37496 26 E-Ol WT ' F L 0 W~ CALC ~= 8.39998 E -02 ‘ 1T3 Jl 42889E-06 


FIRST STAGE WHEEL 101 BLADES VARIABLE PASSAGE WIDTH AND HEIGHT, 
VELOCITY, AND DENSITY ITERATIVE METHOD 3,20 CHORD 8/5/66 


NLIM = 5 ' TLIM = 0.0010 


GAMMA = 1.66700 E Of 

. OMEGA = 1 . 25700E 03 

WGI VEN - 8. 

40000 E-0 2 



■ 

N ~ ZERO 

C-SUB-S C-SUB-P 

W-SUB-CR 

RHO W CR 

1/R SUB C 

R 

HUB 

■ 6. 23000E-03 

9.79600E 01 5. 89700E 01 

6.32930E. 02 

1.32760E 03 

CL . OOO0O E— 39 

2. 02 400 E-0 1 

TIP 

60 5 40 0 OF- 03 
6. 8 50 00 E-0 3 

9T7W00”F~{T1 5T8"97FT)E 01 

9. 79600 E 01 5. 89.700E 01 

6782930 E .02 
6. 82 930 E 02 

17327 60 E 03 
1. 32760 E 03 

0. 000 00 E- 39 

2 . 22600E— 0 1 


BETA 






HUB 

1.50000E 01 

1. 50000 E 01 1 . 50000E 01 





" MTETALT 

TIP 

1 . 53’CK O'E 01 

1.53000E 01 

1 . FOOOOE m 1 . 69000E 0 1 
1.50003E 01 I • 50009E 01 

'■*1 ' - . ' 




1 01 

= 0 ID2 = 

2 X r 5 * 62000 E-0 1 

JX = 2 JY 

= 2 JZ = 

3 


KR4 

= 0 KR5 = 1 

KR6 = 2 KR7 = 1 






vSH 

= 1. 30166c OO 

VSM = 1.318856 00 VST 

= 1.336 26 E 00 

VPH = 8. 14789E-01 


VPM 

= 8.CT6527E-01 

VPT = - 7. 98349 E-0 1 





IK 

LITTLE A 

LITTLE B 

ALPHA 




1 

2 

~3~T30 965’ E— 0 1 - 

-3.26887E-Q1 

6.5D671E 02 
6 . 506 7 IE 02 

—4 .17 84 3 £—04 
-4.12695E-04 




3 

4 

-3.229178E-01 

-3.19025E-01 

6.3C671E 02 
6 . 5087 IE 02 

-4.07671 E- 04 
-4. 02 769 £-04 




■ 5~' 

'6 - 

' ' -T."T5'2"3TE^T _ 
—3.11 533E-01 

6.5067 IE 0 2 
6. 506 71 E 02 

- 3. 9798 3 E -04 
-3.93310E— 04 




1 

8 

“V370791 7F-7T 
—3.04384 E— 0 1 

6750 6 71 E 02 
6. 506 71 E 02 

—3. 88745E-04 
— 3 . 842 8 5 E -04 




9 

—3.00931 E-0 1 ' 

... 6. 50 6 71 E 02 

—3 . 79926 E— 04 

v ,■■■ . - 



IK 

M ( IK i 

Ml IK] 

7- .. 4 ' 




1 

2 

3 , 2 6 2 1 0 E- 0 3 
2.43156E— 03 

6.48552E 02 - 
6.49091E 02 






3 

4 

5 


3 1*61119 E- 03 

4 8.00752E-C4 

5 0.000 ODE- 3 9 

6 . 49623 E 02 
6.50150E 02 
6 • 50671 E 02 




6 ■ -?7 «91293E-e34 

7 — 1 . 57-335E— 03 

6.51186E 02 
6. 51696 E 02 




8 -2.3463 8E-C3 

9 — 3.11059E-03 

6 . 5 2 1 9 9 E 32 
6.52698E 02 




PH = -6.56116E 00 

. PM = 0. 00000- E- 3 9 PT 

= 6.582D9E 00 , 



QH = 1.00327E 00 

QM = 1. 00000 E .00 QT . ■ 

= 9.96 894E-0 1 



.. . 

WSH = .7 . 46468E— 0 1 

HSM = 7.41191E-01 

WMH = 5.734 75 E-C3 1 WPH 

WMM = 5.62000E-01 WPH 

= 4 .6 726 IE— 01 

= 4* 5 3 26 8 E-01 



WST = 7 . 35808E-0 1 

WMT = 5 . 50646E— 01 HPT 

= 4. 3 960 8 E -91 



A(IK) 





5 « 96Q7E-01 5.723 8E- 
5.9388E— 01 5 . 6873E- 

-01 5.48 79E-0J. 5.2597E-01 
-01 5.4375E-01 5.1965E-01 

5 .0423 E-01 4.8371E-C1 
4.9677 E— 0 1 4. 7526E-C 1 

4. 644 5 E— 01 4.4641E— 01 
4.5512E-C1 4 . 3632E-0 1 

4.2954E-01 
4.1 R80E-O 1 

5.9160E-01 5.6498E- 

-01 5.3861 E— 0 1 5 . 1 324E— dl 

4.892 4E—L 1 4.6675 E— v 1 

4* 4 5 78 E-01 2 627 E-01 

4.0814E— Cl 

N = 1 X = VIMM/WC R 

= 5.6 20 00 E— 0 1 WT FLOW CALC = 8.77147E-02 

D = -4* 42231E— 02 


WSH = 6.811 73E-01 

WMH = 5. 23312 E-01 WPH 

= 4. 26389E-C1 



WSM = 6. 75249 E-01 

WST = 6.69202E-0 1 

WMM = 5.I2000E-01 HP M 

WMT = 5.00802E-01 WPT 

= 4. 12 942 E-01 

- 3.99814E -0 1 



AUK) 

5 , 6617E— 0 1 5. 4034 E- 

-01 5.1561 £—0 1 4.9230E-01 

4. 7051 E-01 4 *5 02 2 E-01 

4. 3 139 E-01 4. 1390E— 01 

3. 976 5 E-01 

5. 6 316 £-01 5.3587E- 
. 5.6004E-01 5. 3128E- 

-01 5.0981 E-01 4 • 8532E-0 1 
-01 5.0391E-01 4.7826E— 01 

4. 6251 E-01 4* 4134E— 01 
4. 5445 E-01 4. 3244E— 01 

4.21 75 E-01 4.0361 E-01 
4.1213E— 0.1 3 . 9339E— 01 

3.8682E-01 
3. 7609E-01 

N = 2 X = WMM/WCR 

= „ 5.12.000E-01 WT FLOW CALC = 8.18657E-02 

D = 2 .540 84 £-02 ' , 



WSH = 

7. 1382OE-01 

WMH = 

5. 48393 E-01 

WPH = 

4*46825 E— 01 



- 

WSM = 

7.08220E-Q1 

WMM = 

5 » 37000E-0 1 

WPM = 

4.3 3105 E— 01 




W ST = 

7 .025G5E— 01 

. WMT = 

5.25724E-01 

WPT = 

4. 1971 1 E-01 




AUK) 







* V 






5.8188E- 
5.7929E- 
5*7 66 0 E- 


■01 5 » 56 9 8E— 0 1 
•01 5 o 5 29 2 E— 01 
•01 5 * 48 76 E— 01 


! 1 

5*2 729 E-0 1 
5 * 2176 E— 01 


5 « 0956E-C 1 
5 * Q 291 E-0 1 
4 . 9617E-01 


4.8773E- 
4 • 

4.7219 E- 


•01 
■0 
•0 1 


4.672SE-C1 
4.5860E-01 
4. 49 89 E-0 1 


4.4818E- 

4.3869E- 

4.2920E- 


■01 

■01 

■01 


4.3038E- 
4.2019E- 
4. 10C4E- 


•01 

•01 

■01 


1380E-01 

O3O0E-O1 

9230E-01 


N = 

3 

X = WMM/WCR 

= 5*37: 

OOOE-Ol WT 

FLOW CALC 

- 

8 * 48596E— 


, VTSFT 

- ~ 

r V 04 2 90E -01 

WMH =. 

5 .4 1072E-01 

WPH •= 

4 * 

408 5 9 E-0 1 

. WSM' 

■ 

6* 98596E-01 

WMM = 

5.297O2E-01 

WPM = 

4. 

2.7219E-01 

~wsr 

S 

"6T92783E-0r 

WMT = 

5 . 1 844 9 E- 01 

WPT = 

4* 

1390 3 £-01 


UTKl 


-~5TT74TF r 0T"'5' 
5.7474E-01 5 
5T7T93TP0T~5' 


r.5 225E-0'l 
.4807E-01 
.4379E-01 


5.2782E- 
5 *2229 E- 
5*1 665 E- 


• 6 ' 1 
■01 
: or 


? * 0461 E- 
t . 9786E- 
r. 9103 E- 


•01 

■01 


4, 
4, 
4 1 


8278E- 
74 96 E- 
6 7 3 R E- 


•0 1 
01 
■0T 


A, 

4 j 

4, 


62 36E-0 1 
5 3 62 E — 01 
4485 E-OT 


4, 
4 < 
A, 


4333E-01 
3 3 79 E - 01 
2426E-6 1 


4.2562E- 
4. 1539E- 
4. 0522 E" 


-01 4 .091 2E— 6 1 
-0 1 _3 « 9 83 2 E-0 1_ 
-01" 3. 8 760 E-0 1 


N = 4 X = = 3 . 297CI2 _ £~0 r WT" FLOW C ALC " = 


D 2Y 8 6 102 E-06 ' 




FIRST STAGE WHEEL 101 BLADES VARIABLE PASSAGE WIDTH AND HEIGHT, 
VELOCITY, AND DENSITY ITERATIVE METHOD 3.20 CHORD 8/5/66 


NLIM = 

5' TLIM = 0.0G10 






GAMMA = 1 

. 6 6700 E 00 OMEGA = 1 

. 2570QE 03 

WG I V E N = 8 . 4000 0 E- 0 2 




N 

- ZERO C-SUB-S 

C-SUB-P 

W-SUB-CR RHO W CR 

1/R SUB C 

R 



HUB 

6 » 35000E— 03 

Go 79600E 01 

5.89 700 E 

01 

6.82930E 

02 

1 . 31 530 E 

03 

0-.O0C00E-39 

2. 02 300 E— 01 

MEAN 

6.67000E-03 

9* 7 9600 E 01 

5 o 8 9 700 E 

01 

•6. 8 2 930 E 

02 

1 . 31 530 E 

03 



TIP 

6. 990Q0E-03 

9.7 96 CO E 01 

5 » 8970IJE 

01 

6. 8 2.930 E 

02 

1.31530E 

03 

0.000DCE-39 

2. 22700E-0 1 


BETA 


HUB 

5*Qi 

UJ 

O 

o 

5. 00000 E 

00 

5 • OOOOOE 

■00 




MEAN- 

5.CK 

>009 E 00 

5 .00000 E 

00 

5 . 00990E 

• Vv ... 




TIP 

5 . Q { 

3000 E 00 

5 eClOOGOE 

QO 

5 .OOOOOE 

oo - - ^ - 




1 01 = 

0 

ID2 = 

3 X 

-- 

5 . 49000E—C 

n JX = 2 JY •= 2 

JZ •= 3 



KR4 = 

n 

KR5 = 1 

KR6 = 

2 

. KR7 f 1 

• - - - 





VSH 

= 1.30828E 90 

VS M = 1732612E 00 

VST = 1 .344231 E 00 VPH = 8.11581E-01 



VPM 

= 8.03887E— 01 

VP T = 7.94682E-C1 




IK 

LITTLE A 

LITTLE 8 

ALPHA 



1 

2 

-3. 75488E-02 
— 3 . 708 1 4E— 02 

2 . 1 9 1 1 0 E 02 
2. 19 HOE 02 

-4. 78747E-Q5 
— 4.72788E— 05 



3 

4 

- — 3.66255E— 02 
-3.61806E-02 

2.191 10 E 02 
2 . 191 10 E .02 

—4. 66975E-05 
—4 .61 303 E— 05 

- 


5 

6 

-3. 5 74 6 5 E— 02 
—3 .53226 E— 02 

2. 19 110E 02 
2 • 191 10E 02 

• -4. 5 5 7670-05 
— 4.50363E— 05 

X ■ 


7 

8 

-3.49086E-02 
—3 .45043 E-02 

2.191 10E 02 
2.191 ICE 02 

— 4.45085E— 05 

-4. 3 9 930 E -05 ■ . 



9 . ... 

-3.41092E-02 

2.191 10 E 02 

— 4. 34 892 E— 05 



IK 

M(IK) 

N { I K ) 


. *' 


1 

2 

3.73664E-04 
2. 785 1 IE— 04 

2.19028E 02 
2.19048E 02 

. • • 







3 

4 

5 

1. 84535E-04 
9.1 707 * j E— 0 5 

O.OCOOOE-39 


2.1 906 9E 02 
2. 190 89 E 02 
2 . 191 10E 02 


• \ ' 


6 

7 

-9T06I3OE-O5 
. — 1 » 8C1158E— 04 


2.19129E 02 
2. 19 149 E 02 




8 

-276>86T9E-C4 


2.19168E 02 




9 

-3. 561 42 £-04 


2.19188E 02. 




PH 

= —2,. 23450 E 00 

PM = 

0. 00000 E-39 

Pf = 

2. 23532 E 00 


QH = 

= 1 ,000 37 E 00 

QM = 

1 * 00000 E CIO 

QT = 

9.99644.E-01 ■ 


v .; • 5 . •• - ■ ■_ ■' * ■ . ■* * . 

WSH 

= 7 . 22799E— 0 1 

WMH = 

5 o 52478 E- 01 

WPH = 

4. 48 38 IE— 01 


WSM 

= 7 .» 28041E-0 1 

WMM = 

5 * 4 9000 E— 01 

WPM = 

4.40895E-01 

■ •• ■'_ : • . 

IfST 

£\,:r * 

= 7.33306E-01 

WMT = 

5 . 45533E-01 

WPT ■= 

4.33525E-C1 



! 3 *irw^ • Tri'mE-sr 4 *. «wne-<n. 4 . 696 1 E-^r 4 . so 1 1 1-0 1 4.3194'E-di 47i5oiE-bf 

• 5.8825E-01 5.62O5E-01 5.3625E-C1 5.1151E-01 4.8Q14E-01 4.6625E-01 4.4582E-01 4.2682E-01 4.0915E-»H 


5 79!J53“£-0'r~576 82 4 b- 

01 '5T3'623‘E-0I' 5V1030E-0T 

' 4.8581 E-= 1 4 . 628 8E-C 

M 4.4154E-01 4. 2173E-01 4. 03346-01 

N 5 

i x ;= wmm/wcr 

= ' 5. 4 91100 E- 01 WT FLOW 

CALC = 8. 80370'E— 02 

D = -4.805938-02 

WSH 

= 6. 57 360E— 0 1 

WMH = 5.02460E-01 WPH 

= 4.07787E-C1. 


■ WSM 

WST 

= 6.6 1 7 3 5 E— -') .1 

= 6. 66119E-" 1 

WMM = 4.99CUm’e-01 WPM 

WKT = 4. 9555CE-Q1 WPT 

= 4. 0074 IE-01 

= 3.93805E-01 

* 


AUK) 


5.5378E-01 5.2692E- 

■01 5.0 

; oi“ 5 ;o 

■01 5.0 

150E—01 4. 7 7 73 E 
127E-OT 4.T63TE 
103E-01 4.748 8 E 

-01 

-01 

-01 

4 © 
.4 © 

5565 E— 01 4. 3521E-01 
5 314 £-0 1 4.3173E-01 
5063E-01 4. 2825E— 01 

4. 1 6 30 E -01 
4. 1196E-01 
4. 0763 £-01 

3 « 9882E-01 
3. 9 37 IE-01" 
3 . 8864E— 0 1 

3.8263E-D1 

8. 561 1 E- CT 5 727 9 7 E- 

5.5842E-D1 5.2901E- 

3.7685E-01 
3.71 13E-01 

- N = 2 X = WMM/WCR 

= 4. 9 90 C0E-01 WT FLOW < 

CALC = 8.19302E-02 

D = 2 .46403E— 02 



WSH = 6. 900 80E-I.il 

WMH = 

5 . 27469 E~0 1 

WPH 

= 

4.2 8084E— 01 




WSM = 6. 948 8 8 E— 01 

WMM = 

: 5 . 24000E-01 

WPM 


4.20818E-01 


- , • 


WST = 6.997 13E— 01 

WMT. = 

5 • 20541 E— 01 

WPT 


4.1 366 5 E— 01 

;• 



a n K) 




















5.7060E-01 5.4449E-01 5.1938E-L-1 4.9564E-01 4.7341E-01 4.5270E-01 4 . 3346E-G 1 . 4. 1. 560E-01 3.9991F-01 
5.7295E-01 5.4563 E-0 1 5.1926E-M 4.9432E-01 '4.7Q99E-01 4.4928E-01 4.2914E-C1 4.1048E-91 3.9319E-01 
5,15 27E-) i_5 ! _4_6 75E-01 5.191 4E- 01 4.930QE-0I . 4.68 56E-01 4. 4 585E-01 4.2 483E-C1 4. 05 39 E- 0 1 3.8 741 E-Q1 

N = 3 X =_WMM/WCR = 5.24000E-01 WT FLOW CALC =_ 8.50533E-02' 1 D = - 1.25389E- 02 ; 


WSH = 

6. 788B0E-J1 

WMH = 

5. 18909 E-01 

WPH = 

4 • 2113 6 E- 

-01 

WSM = 

6. 83542E— 01 

WMM = 

5.15443E-01 

WPM = 

4.1 3946 E- 

-01 

WST = 

6. 882141-31 

WMT = 

5.11987E-01 - 

WPT 

4. 06867 E- 

-01 


A ( IK) .. . ■ r - - 

5^^;)lE-0l~'5 ; 3 £16 lMli; 133 7 E-0 ri^^SOE^Ol 4. 6741 E-01 ^.^SE-Of ‘4*2?65E-F^^ ~ 

5* 6736 E-0 1 5.3972F-01 5.1322E-01 4.8825E-01 4. 6496 E-01’ 4. 4334E-01 4.2331E-01 ■ 4.0479E-01 3.8764E-01 
5.6968E-01" 5. 40 8 2 E-01 "5 . O06E^0 f ~4i 8 6 8' 9 E -O'j 4. 62 50 E-01 4.3989E-01 4.1899E-01 3 .'9970 E-01 “3.8188E-01 


N - 4 X = WMM/WCR . > ”5 .15443 E-01' W T F L 0 W C A LC = 8.39997E-02 0 = 3. 38256E-D6 ' 




FIRST STAGE WHEEL 101 BLADES VARIABLE PASSAGE WIDTH AND HEIGHT, 


VELOCITY, AND DENSITY ITERATIVE METHOD 3.20 CHORD 8/5/66 


NLIM = 5 TLIM = 0.0010 






GAMMA = 1.6-6 700 E 01 

j OMEGA = 1.257U0E 03 

WGIVEN = 8. 

4OO0OE-O2 



! 


N - ZERO 

C-SUB-S C-SUB-P 

■W-SUB-CR 

RHO W CR 

1/R SUB C 

R 


HUB 

. 6.390C0E-CI3, ■ 

9. 796CI0E 01 5 . 8 9 700 E 01 

6. 8 2930 E 02 

1. 30990 E 03 

Q.00000E-39 

2 .022Q0E-0 1 


TIP 

6 . / 1 0 V 0 b — 0 3 
' - 7 . 03000 E— 03 

90796WE 01 5.8'97oOE 01 

9. 7 9600 E 01 5.8973QE 01 

6. 8 2 93vE 02 
6. 8 2 930 E 02 

1 . 3 3990 E 03 
1.30990E 03 

0. OOOOOE-39 

2 . 22700 £—0 1 


BETA 

HUB 

O.OG0OCE-39 

G.00000E-39 O.OOOOOE- 3 9 





r — — f 

~~ME"ATr 

TIP 

0 • 0 ’JO C* 0 fc— 3 9 
O.OOOOOE— 39 

O.OOOOOE- 39 0 . COOOOE-39 

O.OOOOGE-39 O.OO0OOE-39 






IDT 

= 0 ID2 = 

4 X = 5.42000E-01 

JX = 2 JY 

= 2 JZ = 

3 


i 

KR4 

= 0 KR5 = 1 

KR6 = 2 KR7 = 1 












- 


"TVSH 

= 1.3 10 SUE Oil 

V$M = 1.32837E 0 Q ' VST 

= 1 . 3 464 8 E Ol> 

VPH = 8, 1G514E— Cl 



VPM 

= 8.i!2j32£-01 

VPT = 7. 93 63 8 E- 01 






IK 

LI 1 ILL A 

L I T1 L E B 

ALPHA 





i 

. 2 

— 0 .OQOUO t — 39 
'-O.OOOOOE- 3 9 

0" . 0 G 0 v 0 E — 3 9 
O.OOOOOE- 3 9 

— 0 e v U 0 IT E ~ 3 9 
-O.OOOOOE- 39 





4 ‘ 

■ -O7SOOO0E-39 
-0.00000E-39 

0.00&OOE-39 
O.OOOOOE— 39 

— 0 . OCiOSOE— 39 
-O.OOOOOE- 39 





i> 

‘ 6 . :■ 

""'-0*000 WE- 3 9 
-O.OOOOOE- 3 9 

0 « UOO-UOE— 3 9 
O.OOOOOE- 3 9 

-O.OOOOOE- 3 9 
-0. 00000 £-39 





■■■. 3 

-Cl-.-OOWcTE- 39 

-O.OOOOOE- 39 

O.OOOOOE— 39 
O.OOOOOE- 39 

-O.OOOOOE- 3 9 
-O.OOOOOE- 39 





9 

-O.O0OTE-39 

O.COOaOE-39 

-0 . 00000 E- 3 9 





IK 

M"( IK I 

N ( I K ) 





i 

! 

•' i 

1 

2 

0T0lH506E-3"9 
O.OOOOOE- 3 9 

O.OOOOOE— 39 
O.OOOOOE— 39 








i 



3 •{3'.3$*'>0wE-39 O.OC-cOOE-39 

4 O.FS7vOE-39 O.OCOOOE-39 

5 0 . 00 000 E—39 q.00UK?E-39 

6 ’ -87oU ; 550 E-39 " "3." 0CSC0E-39 

7 0 . 00000 E-39 _ O.QOu OPE-39 

■g— — 0 «”C‘ & 00 E-39 O.OWOOE-39 

9 -0.90000 E-39 0.00 0o0E-39 

PH * -0.90 000 E-39 PM_=_ 0.0CC0ftE-39 • PT = Q.OOOOOE-39 

QH = 1.00000E .00 QM = l • 00000 E 00 QT = 1. OPPOSE 00 


1‘SH“= 77 10292 E-dT “WMH IT 574M£GE r 01 " r WPH~= 4.39299E-01 

• WSM = 7. 19975E— 01 WMM = 5. 42000 E-01 WPM - 4.34701E-0 .1 
WSf ; 77297 91 E- 0T“' WMT = ' 574200$ E-01 * HPT = 4.30152E-01 

aTTkT ~ : 7 7 7 

~37 W2~5 £^0 F' 5 754 5' 8 F -0 1 ' ' 5 . 2'95'9E~Cr''57O5F0E^ 4.4295E-0i 4. 2 4 79 Ml ^WOE^f* 

■ 5 * 8467E-01 5® 58 9 IE -01 5.3188E-01 5.G692E-01 4.8341E-01 4.6142E-01 4.4096E-01 4.2193E-01 4.9427E-01 
5 76 14 IE— 01 5 « 3416 E—0 1 5 . 0 804E-0 1" 4*834 1 E— J 1~4 * 60 38 E-01 "4.3896 E-01 " 4 . 1909 E-01 4.9 f; 6 6E -0 1 

“N~=~ T WfP/W£ir='' J '' 5 74 TOODT- jTi"“¥T FLOWTALC"^ 8. 78i72"E-02 D = -4.5T425E~a2" 


WSH = : 6.44766E— 01 WMH = 4. 92000 E-01 WPH 

WSM = 6 75 3 5 5 7E-0 1 WMM = 4~. 92000 E-OT WPM 

WST = 6» 624 67.E-0 1 WMT = 4* 92C00E-01 MPT 

AUK) 


5 .4692E— 01 5.1968E-&1 4. 940 3 E-01 4.70.14E-01 4. 4803 E-01 4. 2 76C E-01 4.G874E-01 3.9133E-01_3.7523E-01 
" T> TsTTlE^FT. 2326M I“4 .963 5 E -Q 1 4.7 12-6 5-0174 .4 80 3 E-01 "4'. 2 659 E-C l” 4.0682E-C1 3.886OE-01 3.7179E-6I 
75.5650E-01 5» 2683E-S1 4,98 6 7 E-01 4.7237E-01 4 .480 3 £-01 4 .2558E - P1 4.049 1 E-Cl 3.8588E-0 1 3.6 8 36 E-01 

\.N = 2 X = ‘WMM/WCR = 4. 9 2000 E-01 WT FLOW CALC = 8.1593 6E-02 D_^ 2.86478 E-0 2 


WSH = • 6 777-529E-01 WMH = 57! 7000 E-01 

'...WSM = 6® 8 5766 E— 01 WMM = 5.17000E-01 

WST = 6.96129E-91 WMT = 5 . 17000E-01 


WPH = 471903 6 E-01 

WPM = 4 a 1465 0 E-01 

WPT' = 4. 103 11 E-01 


= 3 *98773 E-01 

= 37 9460 0 E— Cl' 

= 3. 90470 E-01 




A ( I K ) 



5.6432E-01 5. 37 72 E-0 1 5. 1230 E-0 1 4.8838E-Q1 4.66O6E-01 4, 
5.6896E— 0 1 5.4125E-01 5.146IE-D.1 4.8950E-Q1 4.66G6E-01 4, 
5.7355E-01 5 » 44 75 E— 01 5.1692E-G1 4.9062E-O1 4.6606E-01 4, 


4532E-01 4.2610E-01 4.0S27E-01 3.9175E-01 
4429E-01 4.2413E-H1 4.0548E-01 3.8821E-01 
4326E-U 1 4 .22 1J3-E — Q 1 -4 * 42-69'E — f} 1 3.8468E — (*1 


WMM/WCR 


1 7000 E— € 


WT FLOW CALC = 8.47748E-02 


—9 . 22409E— 03 


WSH = Z7E 9 4 16 E - 0 1 i#T H ' = 
WSM = 6. 78 5 43 E— 01 WMM = 

T75T~s 67BT7V4E=dl WMT~ 


■II)8C9"E-IJl WPH -~ 
108C9E-01 WPM = 

iimve-ai rpt = 


4. 1 40 18 E-0 1 
4.G96B5E-01 
47d5398E-01 


-7-Wl 5® 3336E-OI 
:—(} 1 '5. 3690 E— .01 
:-QT 5“; W4 3 E-©r 

IT ="■ W « M/FCfT ' = ~ ' 


5 .07871-01 4. 8394E-OT 
5.1018E-O1 4. 8 506 E— 01 
5 . 1 25fiE-f) 1' 4. 8618E— 3 r 


» 6166 6-0 1 4 . 40 99 E-0 1 4.21 84E-01 4^04121^01 
,6 166 £- 01 4. 3996 E-0 1 4.1989E-01 4.0134E-01 
,6166 E-0 1 4. 3894E-01 4 . 1794E-0 1 3.9 85 7 E-0 1 


, 8 7 70 E-0 f 
. 841 7E— Cl 
, 80 6 7 E— 01 


:i08759E- 


FLOW CALC 


8. 39998E— 02 


2 * 63005 E— 06 




FIRST STAGE WHEEL 1C. 1. BLADES VARIABLE PAS 


VELOC I TY , AND _ DENS IT Y I T ER AT I VE MET HOD 3. 

NLIM = . 5 TLI M - O .OOIO 

GA M HA = 1.66 7 00 E 00 OMEGA = 1.2 5700E 03 

N — ZERO C— SUB- S C -SUB-P 

6. 420 COE— 03 9.79600E 01 5.39700E 01 

6. 75OG0E-O3 9.7960QF'01 5.'897O0E 01 

7.Q80C0 E-03 9.79600E 01 5, 89700 E .01 

BETA 


HUB 

5.000TOE 00 

5. 00000 E 

nr, 

W V 

5.00000E 00 

MEAN 

TIP 

5.0D000E 00 
5 .00000 E 00 

5. 00000 E 
5 . 00000 E 

' r *>. 

o\.‘ 

00 

5.80000E CO 
5.00000E 00 

ti 

*■*" 1 
■ o 

0 ID2 = 

5 X 

= 

5. 340008— 01 

KR4 = 

.0 KR5 = 1 

KR6 = 

2 

KR7 = 1 


VSH 

= 1.31217E 00 

VSM = 

1. 33062 E 00 VST = 

. .. VPM 

= 8.00978E— 01 

VPT = 

7 • 92334E— 01 

IK 

LITTLE A 


LITTLE B 

1 

— 3. 75674 E- 0 2 


2.1911 OE 02 

2 

-3. 7092 7 E- 12 


2.191 10E 02 

3 

. -3.66299E- )2 


2 . 191 10 E 02 

4 

— 3.61785E— 02 


2.191 10 E 02 

5 

- — 3. 57380E-02 


2 . 191 ICE 02 

6 

-3. 53082E-02 


2. 191 10 E 02 ' 

7 

-3 .48 886 E— 02 


2. 19 110 E 02 

8 

— 3* 44788 E— 02 


2. 1911 OE 02 

9 

'— 3.40786E-02 


2 . 191 10 E 02 

IK 

MIIK) 


N ( I K ) • 

1 

3 « 7 9 208 E— 04 . 


2 . 190 26 E 02 

2 

2* 82616E-04 


2. 19.048E 02 

. . ' - . ; T ; . 8 *>• ; ; v . -r •. 


HUB 

MEAN 

TIP 


WIDTH AND HEIGHT, 


CHORD 8/5/66 


WGIVEN ' = ■ 8 . 40000 E— 02 

W-SUB-CR ' RHO W CR 1/R SUB C R 


6.82 930 E 02 1.3017GE 03 0.00000E-39 2.02200E-01 
•6.82930E 02 1.30170E 03 " 

6. 8 2 930 E 02 J. .30170 E 03 __0 . 000 00 E -3 9 2.22 900 E-0 1 


JX = 2 J I Y = 2 JZ = 3 


1 • 3*49 33 E _ 00 VPH = 8. 0 97 15 E-0 1 


alpha 

4 .86 02 8 £—0*5 
4. 79 8 87 E -05 
4 . 73899E-05 
4* 68059E— 05 
4 .'6 2 36 11-1)5 
4. 56 800E~05 
4 • 51 3 71 E —05 
4 * 46 070 E— 05 
4. 40 892 E-0 5 




3 

4 

5 

1. 8723 8 E— 04 
9 .-3042C E— 05 

0. 00000 E~ 39 

2 . 1906 8 E 02 
2.19989E 02 
2. 191 10 E 02 






6 

7 

-9.191616-05 
— r* 82733E-C4 

2. 191 30 E 02 
2. 19150E 02 






8 

-9 

-2. 724 77 E- 04 
—3 .61 174E—94 

2.19169E 02 
2719189E 02 






PH 

= -2.26736E 00 

PM = C. 000,006-39 

FT 

= 2 .268 20 E 00 




QH = 

= 1. 00038 E 00 

QM = 1.00C00E 00 

QT 

= 9. 99639E— 01 




■ ' s .> 7 •. ' *■" ; -/7 ■ i ; ' • % 

wsfi 

WSM 

= 7 .0532UE-0 1 

= 7.105506-01 

WMH = 5 . 375246-91 

WMM = 5 . 34000 E- 01 

WPH 

WPM 

* 4.35241E-01 

a 4.27722E-01 

i ' r 



a$r 

= ~T7T58'02 E-0 1 

WMT = 5 . 30487E-01 

WPT 

a 4 . 20323E-G 1 




AUK) 



,S - 




577T9“3X- r £5“I 575 Y9 7 E- 
5 . 8037E-01 5.53216- 

■91 5. 2679 E- 01 5.0285 6-01 
•01 5. 2 6756-01 5.C158E-31 

4 . 8935 E-0 1 4. 5934E— 01 
4.77936-01 4.55886-01 

4. 39 78 E-0 1 
4.35386-01 

4. 2160E-01 
4. I636E-01 

4.04696— oi 
3 .98726-01 

*r5Tff278t-'ffr 5Y5444E- 

■01 5. 2671 E- 01 5.003 

Ub-isl 

47 7551 E— 01 4.52416-01 

4. 30986-01 

4.1115 E- 01 

3 .92796-0 1 

N = 

1 X = WHM/WCP 

= 5 7349006-01 WT 

FLOW i 

CALC a 8.76743E-02 

D a -4.374206-02 


WSH 

= 6. 3 9.68 7 E— 01 

WMH a 4® 87505 E— 01 

WPH 

= 3 .947406-01 




^ WSiM 
WST 

= 6 o 44vl 96— J 1 

= 6.483606-01 

WMM = 4. 84000 E—oi 

WMT * 4 « 805056-01 

WPM 

WPT 

= 3.87673E-G1 

= 3. 80721 E-0 1 




‘t AUK) 







5 » 4409 E— 01 5.1665E- 

•01 4.90866-01 4. 6689E-0 1 

4.44716-01 4.2426E-01 

4.0539E— 01 

3.87 986-01 

3. 7 190 E-0 1 

574 6 5W— CT 5.1 7 70E- 
5*48906—0 1 5.1874E- 

■01 4.90596-01 4 . 6539E-01 
■01 4 .90 3 IE— 61 4.6389E-01 

4 . 421 2E-n 1 4. 20 68 E-0 1 
4. 395 IE— 01 4. 1719E-D1 

4.0C94E-01 
3 . 96 5 2 E— 01 

3. 82786-01 
3.7761 E— 0 1 

3 . 66036—0 1 
3 . 60226-0 1 

N = 

2 X = WMM/WCR 

= 4. 840006—01 WT 

FLOW i 

CALC = 8.1 36436—02 

D = 3 . 209 1 5 E— 02 



MSH 

WSM 

= 6 . 72 504.E-01 

= 6.77285E-01 

WMH a 5.125146-01 
WMM = 5 .0900C E— 01 

WPH 

WPM 

= 4.1 499 1 E— 01 

= 4 .07698 E-0 1 


> ' . ■ 


WST 

= 6.8208 IE— 01 

WMT = 5. 054966-01 

WPT 

» 4. 095 2 2 E-0 1 





An kt 



5 . 6 1 7 5 E - 0 1 5. 349 IE— 01 5.39316-01 4.8527E-Q1 4.62876-01 4.42096-01 4.22836-01 4.0500 E-01 3.88486-01 
•5.64206-01 ' 5. 36066—01 5.0917E-01 4.83896-01 4.6036 6-01 4.3856E-C1 4.1840E-01 3.9977F-01 3.82 55E-01 
5.6662E-G1 5. 372 I E— 01 5.09J1E -01 4.82 506-01 4.57 85E-0 1 4. 3 5C3E-0 I 4.1399E-01 3. 9458 E-01 3.7667E-C1 


N = 3 

X = WMM/WCR 

= 5.C90OOE-O1 WT 

FLOW CALC 

= 8.45586E-02 

D = -6. 64973E-03 





WSH = 
WSM = 

6. 66 7 70 E— 01 
6. 7 1 473 E— 01 

WMH = 5.08145E— 01 

WMM = 5.5J4632E-01 

WPH = 
W.PM = 

4 . 1 1453E-0 1 
4.04199E— 01 





WST ' = 

6.76190 E- 0 1 

WMT = 5 .01 130 E— 01 

WPT = 

3 . 9 7662 E— 01 






Ai IK) 


"3TT877E-01 5.3180E— 01 5‘3616E-0T"4T8Yl2E-0r 4. '59 756-01 4.3901E-01 4'.1982E-01 4.0206E-0l”'3‘. 85riT-01 ’ 
•5.612 IE-01 5.32946-01 5.0599E-C1 4.80-726-01 4.57226-01 4.3548E-01 4.1539E-01 ’3.9683E-01 3.7969E-C1 
5 . 6364E-0~r 5 .340 7E-01. 5.058 IE-01 ' 4. 79316-0 1 4.5469E-0 1 4.3 1 94E-0 1 4 . 10976-0 1 3 . 91646-0 1 3. 7382~E-0i 

H = 4 X~=' WMM/WCR“= MfTLOW CALC"* " 8.399986^02 ~tT= f.922'B1R}6 



FIRST STAGE WHEEL 101 BLADES VARIABLE PASSAGE WIDTH AND' HEIGHT, 


VELOCITY, AND DENSITY ITERATIVE METHOD "3.20 CHORD 8/5/66 


NLIM 

1 * 5 TLIM =' 0.0010 






GAMMA 

a 1 » 6 6 700 E 0 

0 OMEGA = 1.25700E ' 

03 

WGIVEN = 

8 . 

40000 E— 02 


■. '7 : : 

N - ZERO 

C-SUB-S C-SUB-P 


W-SUB-CR 

RHD W CR 1/R SUB C 

R 

HUB 

' 6 . 54000E-03 

9.79600E 01 5 . 8 9 700 F 

01 

6.82930E 

-02 

1.29010E 03 O.OOOGOE-39 

2.02100E-01 

TIP 

■7575^30.0^03 
.7. 22000E-03 ' 

9. 79600 £ OT 5.897 30 E 
9. 79600 E 01 5. 89700 E 

01 

01 

6 . 8 2 930 E 
6. 8 2 930 E 

02 

02 

1.2901GE 03 

1 • 2901D E 03' 0.000 COE- 3 9 

2 • 22900E— 0 1 

BETA 

HUB 

1.50000E 01 

1 » 5CJ000E 01 1 . 50000 E 

01 





MEAN 

TIP 

1. 50000 E 01 
1 . 5 0000 E 01 

1 . 50000 E 01 1 o 50000 E 

1 o 5 0000 E 01 1. 50000 E 

01 

01 





I D 1 = 

0 1 02 = 

6 X a 5.20000E-1 

SI 

JX a 2 

JY 

= 2 JZ = 3 


KR4 = 

.0 KR5 a 1 

KR 6 = 2 KR7 = 1 














VSH = 

1.318 8 5E OQ 

VSH = 1.33796E 00 VST 

= 1.35 735 E 

m 

VPH a 8.06527 E— 0 I 


VPM = 

7. 97562E-0 I 

VPT * 7.88696E--01 






I K 

LITTLE A 

LITTLE B 


• ALPHA 




■ 2 

3 .31456 E— 0 1 
3.27246E-01 

6. 50 6 71 E 02 
6 c 50 6 71 E. 02 


— 4. 3 ■' 8 9 3 E - 
-4 . 2542. E- 

04 

04 



3. 

4 - 

3.23I42E-01 ' 
■3 . 1 9139E-0 1 

6. 5067 IE 02 
6. 50671E 02 


-4.20084E- 
-4. 14881 E- 

04 

04 

• 7 * ’ 


5 

6 

3 . 152 34E-U 1 
■3.1 1424E-01 

6 . 5667 It 02 
. 6 c 50 671 E 02 - 


-4.09805E- 
-4. 04 85 1 E- 

04 

04 

- . 


7 

8 

■ 3 . (T7 7 05 E— 0 1 
■3. 0 40 73 E- 01 

6 . 506 71 E 02 
6. 50 6 71 E 02 


— 4.0C016E— 
-3.95295E- 

04 

04 



9 

•3 O0O526E— 01 

6.5i.671E 02 


-3. 90 684 E- 

04 



IK 

M( IK) 

N(IK) 







1 

2 


373 6 1 47E-T) 3 
2.50515E-03 


6.48487E 02 
6.49043E 02 



3 

4 

5 


1 .. 3 

••4 •. -■ E— 6 4 

f .. :,E-39 

6 . 49 59 2 E u2 
6 * 56 1 3 5 E 02 
6 . 5 0 6 7 1 F 92 






6 

7 

- 

8 * l'#v5 6E— 04 

5 , 61952E-C3 

6.51 2C IE 02 
6.51726E 02 






8 

9 

- 

2.4 1 483E—53 
3 . 20y81 E— 03 

6.52244E 02 
8.52757E 02 






PH 

■25 

-6 . 75 571 £ m 

PM = 0 .00(300 E-3 9 

PT 

= 6 e 7779 1 E 00 




QH = 

- 

1.00337E 00 

QM = l.COCOOE 00 ■ 

QT : 

= 9. 96804E-01 





, WSH 
WSM 

-- 

7. Oil 99E-01 
6. 95739E— 01 

WMH = 5* 3 1 676 E— 01 

WMM = 5 * 20000 E-01 

MPH 

WPM 

= 4# 2881 IE— 01 

= 4.14732E-01 




WST 


6. 90137E— 01 

WMT = 5 .08445E— 01 

WPT 

= 4.0 ICO 9 E-01 




AUK) 

S.7598E-Q1 5.4939E- 
5 » 733 6 E— 01 5-. 45 18E- 

01 5 .2365 E-01 4.9924E 
01 5.1797E-0I 4 * 9 2 2 3 E 

-01 

-01 

4 . 7633 E— 01 4. 5497 E-01 
4.6818 E— C< I 4b 4583E— 01 

4® 35 12 E-01 
4.2514E-C1 

4.1669E-01 
4 » 05 99E-0 1 

3.9959E-01 
3. 8827E-01 

5.7063E-O1 5.4D85E- 

•01 5 b 1 21 6 E— 01 4.8514E 

“01 

4. 5 9 97 E-c 1 4. 366 7E-0 1 

4. 1 5 17E-C1 

3 b 9535 E— 01 

3 .7 70 7 E-01 

N = 

1 

X = WMM/WCR 

= 5. 20000 E-01 WT FLOW CALC = 8.72382E-02 

D = -3. 8 54 97 E-C* 2 


WSH 


6 • 35035E— 01 

WMH = 4, 8 1508 E-01 

WPH 

= 3.88349E-01 




WSM 

WST 

■ = 

6.28841F-01 

6.22487E-T1 

WMM =• 4.70000 E-01 
WMT = 4. 586Q5E— 01 

WPM 

WPT 

= 3 b 7 4854E— 01 

= 3. 6 1700 E-01 




AUK) 

5.4147E-01 5U345E- 

01- 4 • 87 16 E-01 4« 62 78E 

-01 

4 b 40 2 6 E— 01 4b I 95 2 E-01 

4. 00 4 2 E-01 

3.8283 E— 0 1 

3* 6660E— 01 

5* 3794E-01 5.0837E- 
5.3427E-G1 5.0315E- 

01 4.S071E-01 4 b 5 5 1 4 E 
01 4.7414E-01 4b 474 IE 

-01 

-01 

4b 3161 E— 01 4.10O2E-O1 
4 b 2292 E— 01 4.0052E— 01 

3. 90 21 E-01 
3 . 8OO3.E-01 

3.7201 E-01 
3 .61 2 9 E-01 

3.5528E-01 

3.4410E-G1 

N = 

2 

X = 'WMM/WCR 

= 4« 70000 E-01 WT FLOW CALC = 8.06217E-02 

D = 4, 021 80 £-02 

> 


WSH 

WSM 


6. 681 176—01 
6. 62290E— 01 

WMH = 5.06592E-01 

WMM = 4. 95000 E-01 

WPH 

WPM 

= 4. 08580 E-01 

= 3. 94793 E-01 

V - ' • " ’ 



WST 

— ’ 

6* 56312E— 01 

WMT = 4.83525E-01 

WPT 

= 3 # 8 1354E— 01 


", 





AUK) 



5.5947E-01 5.32C2E-OX 5.0590E-01 4.8141E-01 4.5863E-01 4.3753E-G1 4.1802E-01 3.9997E-01 3.8327F-01 
5.5641E-01 5.2738E-G1 4.9983E-01 4.7408E-Q1 4*5023 E-OX 4.2820E-C1 4.G790E-01 3.8920E-01 3.7195E-01 
5 .-5322 E -Q1 5* 2260 E— 01 4. 9364 E-01 '4.6667E-01 4.4176E-01 4.1886E-C1 3.9782E-01 3.7851 E-31 3. 6Q7 5E -P1 

N = 3 X = WMM/WCR = 4.95000E-01 WT FLOW CALC = 8.39988E-Q2 D = 1.39773E-05 



FIRST STAGE WHEEL 101 BLADES VARIABLE PASSAGE WIDTH AND HEIGHT, 


VELOCITY, AND DENSITY ITERATIVE METHOD 3,20 CHORD 8/5/66 


NLIM 

* 5 TLI-M = 0.0010 




.. • 




GAMMA = 

= 1.66700E -00 OMEGA = 

1 , 25 71)0 E 03" - 

WGIVEN = 

8. 

40000E-02 





N - ZERO C-SUB-S 

C-SUB-P 

W-SUB-CR 

RHO U CR 

1/R SUB C 

R 


HUB 

6,65000 E— 03 9.79600E 01 

5.897G0E 01 

6, 8 2930 E 

02 

1 . 2 7 300 E 03 

0.000 OGE-39 

2 .01 900 E- 

-01 

MEAN 

TIP 

7 ; 00 000 E -0 3 9 . 7 96 00 E u 1 

7* 350OOE— 03 9.79609E 01 

5 . 89700E 01 
5. 8 9700 E 0.1 

6, 8 2 930 E 
6.82930E 

02 

02 

1 .27 300 E 03 
' 1. 27300 E 03 

0,000 DOE- 3 9 ■ 

2 , 23100E- 

-01 


BETA 








HUB 

3 ,000 00 E 01 3, 00000 E 01 

3, 00000 E 01 







MEAN 

TIP 

3. 00000 E .01 3. 00000 E 01 

3. 000 00 E 01 3 ,00000 E 01 

' 3. 00000 E 01 
3c0Q0OO£ 01 




. "i 



101 - 

0 102 s 7 X = 

4 , 99LK3CE— 01 

JX = 2 

JY 

= 2 JZ = 

3 



KR4 = 

fa KR5 = 1 KR6 = 2 

KR7 = 1 

'V‘< ■■■ . • 







VSH 

= 1.32500E UG 

VSM 
VP T 

= 1 , 3 44 77 E 00 VST~ 

= 1.36484E GO VPH = 8.03615E-D1 


V PM 

= 7. 944 2 IE- 01 

= 7.85332E-S1 



IK 

LITTLE A 


LITTLE 8 

ALPHA 


1 

2 

-1.2382 4 E DO 
— 1.22219E CO 


1 » 2 57008 03 
1 . 2 5 700 E 03 

-1.64C65C— 03 • 

-1 . 61941 £-03 


3 

4 . 1 

— 1 . 20 656 E 00 
— 1.1913 3 E 00 


1 . 2 5701 E 03 
' 1.25700E 03 

-1.5987 3 f - L 3 
— 1.57 851 E— 03 


5 

6 . 

— 1,17647 E 00 
■ —1 • 161 98 E 00 


1.2 570QE 03 
. 1 . 25700E 03 

■ -1 . 55 88 2 E— 03 , - 

-1 . 53962E-03 .- ' ' ' ' . 


7 

-1.14784E 00 


1 . 25700 E 03 

— 1 . 52089 E-03 


8 

— 1 . 13404E 00 


1 . 25700 E -03 

-1.50261 E— 03 


,9 

-1.12057E 00 


1 . 2 5 700 E 03 

-1 . 48476E— 03 , . 


IK 

m ik) 


. N ( IK) 






1.24102E 03 






1.-24507E 03 

.. • V- .. ... ■' z' • .... : . ■ 






- . ■ 1 .. - '■ ■ 1 ' ' . .. * . 



3 6.31454E-G3 

4 3 . 13733E-03 

5 0.00000 E- 39 

1.2490' 9 E 03 
1 .25306 E 03 
1.2570GE 03 




. 

6 ’ -3 .09845 E-0 3 

7 —6. 15896E— 03 

1. 26090 E 03 
1 . 26477E 03 





8 -9.18246E-03 

9- — 1 . 216 98E-G2 

1 . 26 8 60 E 03 
1.27239E 03 





PH = -1.324CI1E 01 

PM = 0.00000 £-39 

PT 

= 1 . 3 406 3 E 01 



QH = 1.01 2 87E CIO 

QM = 1.O0C00E 00 

QT ■ 

= 9. 8 7 904 E-0 1 

> 



FTSTr= 5 . 93706 F- 0 1 

WSM = 6 . 7 1040 E— 01 

WMH = 5. 25061 E-0 1 

WMM = 4.9900OE— OX 

WPH 

WPH 

= 4* 2 1 947 E— 01 

=’ 3.96416E-01 



. W ST = 6 « 463 47 E-0 1 

WMT = 4. 7357 1 E— 01 

WPT 

= 3.7 1911 E-0 1 



AUK) 

~"5T7T3'5'E^crr 5.4613 b- 
5.6099E-Q1 5.3164E- 

•01 5 . 1 98 6 E— 01 4. 95i*0 £ 
■01 5 .0366 E-0 1 4.7746E 

-01 

-01 

4.7173 E— 0 1 4.50O8E— 01 
4. 5 31 4 E-0 1 4. 3 06 8 E-0 1 

4. 2 99 8 £-01 4. 1 136E-01 
4.0997E-01 3. 9089 E— 01 

3.94-lOE— 01 
3.7329E-01 

■~H747T9X--0 1 5 . 164 37- 

•01 4 . 869 IE— l) 1 4.5952E 

-01 

4. 3431 £—01 4.I119E-01 

3 . 900 1 E-0 1 3. 79 60 £-01 

3.5279E-01 

-"W-s— I X _ =~OTTM T 9 CR 

= 4‘. 990wO fc-01 WT FLOW CALC = 8.647I2E-02 

D = —2 . 941 85 E-02 


WSH = ' 6.28603E-O1 

WMH = 4.74418E— Ol 

WPH 

= 3® 81249E— 01 



WSM = 6 .0380 2 £-01 

W ST ■= 5.7 8930 E-0 1 

WMM = 4. 4 9000 E-0 1 

WMT = 4.24176E—01 

WPM 

WPT 

= 3. 5 669 5 E— Ol 

= 3.33119E-01 



AUK) 

■-■' 5 * 3781 E-0 1 5.0922E- 

■01 4.8249E-C1 4.5775E 

-01 

4.3495 E-0 1 4. 1399E— 01 

3 .947 2 £—01 3 . 76 9 9 E— 01 

3.6066E-01 

7“5723I7E=gT~4 .9286 E- 
•5.0772E-01 4.7584E- 

■01 4.6480E— 01 4. 3904E 
■01 4.4662E-CI1 4.2003E 

-or 

-01 

4.1549 E-O 1 3. 9 3 97 E— 01 
3 . 95 88 E-0 1 3.73 96 £-01 

3.7431E-01 3. 5631 E-0 1 
3.5405E-C1 3. 35 91 E— 01 

3.398 IE -01 
3.1935E-01 

. N = 2 X = WMM/VICR 

= 4. 4 9000 E-0 1 WT FLOW CALC = 7.94740E-02 

D = 5. 3 8 81 5 E-02 




WMH = 
WMM = 

4. 99739 E-0 1 
4.74OO0E-O1 

WPH = 
WPH = 

4.01598E— 01 
3.76556E-01 

• 

WST = 6. 12639E— 0 1 

WMT = 

4.48873E— Ol 

WPT = 

3. 5 25 1 5 E— 01 


AUK) 




9' - 4 6 . ' ' ■ • ■; 






■ 6 ' ' . v .... ' ; 



*'V3F-:)i 5.2829E-01 5.0I67E-01 4.7678E-Q1 4.5368E-01 4.3232E-01 4.1259E-01 3.9438E-01 3.7756E-01 

r 5.1283E-01 4. 8470 E— 01 4.5864E-Q1 4.3463E-01 4.1259E-Q1 3.9236E-C1 3.7379E-01 3.5671E-01 

4-9670E-Q 1 4.6721E-01 4.4014E-01 4.1539E-01 3.9282E-01 3.7223E-G1 3.5342E-01 3,36 2 2E -01 


WMM/WCR = 4.7400QE-01 WT FLOW CALC = 8.3O407E-O2 


1, 14203E— 02 


, ,< W ~ -67TT?04l E-iJl WMH = 

- 6.4668 96-01 WMM = 

HSr = 6721931 E-01 WMT =• 


5 ", 06 720 E-0 1 : W P H = 
4 . 80892 E-01 WPM = 
4*556826-3 3. ' WPT = 


4,072086-01 
3. 8 2031 E-01 
3.57862E-01 


A (IK) 


'3.6118 E-01 
5 *479 8 E-01 
5. 3 3 95 E-01 


5. 33 33 E-01. 
5 , 1814E— 01 
5.022 5 E-01' 


.0679E-01 478i"89E“or 4.5873E-01 4.3727E-01 4.1744E-01 3.9911E-01 3.8215E-01 
.9Q03E-61 4 *63906-0 1 4,39806-01 4.17636-01 3.9726E-01 3. 7854E-01 . 3.6 1326-01 
.7 273 E-01 4 • 455 5E— 0 1 4. 20 67 E-01 3.9793E-01 3.7717E-01 37 58 19E-0T 3* 40826-01 


X = WMM/WCR"® - 4 7808 92 E-01 WT FLOW CALC 


8 . 4O0O3E— 02 


D = -3 . 14415 E— 06 




FIRST 

STAGE WHEEL 

101 BLADES VARIABLE PASSAGE, WIDTH AND 

HEIGHT, 



VELOCITY, AND DENSITY ITERATIVE METHOD 3. 

20 CHORD 8/5/66 



NLIM 

= 5 . TLIM = 0.0010 •/ 





GAMMA 

= 1 .66700 E Q 

0 OMEGA =’ 1. 2 5700 E 03 

WGIVEN = 8. 

40000 E— 02 ‘ 




N - ZERO 

C-SUB—S . C-SUB-P 

W-SUB-CR 

. RHO y CR 

1/R SUB C 

R . 

HUB 

6. 77000 E— 03 

9 *79600 E 01 5.89700E 01 

6 v 82 9313 E -02 

1 . 2 5800 £ 03 

■O.OOOOOE-39 

2 .0-1800E-0 1 

MEAT? " 

TIP 

■.T70WC fE=UT 
7.49000E-03 

9'".’ 796 00 1 " OT ' 5 . 8 9?Ch)F Of 
9* 75600 E Of 5 . 89700 E 01 

6.82939E 02 
6.82930E 02 

1.25800E 03 
1 . 25 800 E 03- 

O.COOOOE-39 

2 • 23200E-0 1 ' 


. BETA 






HUB 

4. 500 00 E 01 

4.50000E 01 4.50000E 01 



; ' ; - ' - 

: 

WFATT 

TIP 

4.50UUCE 01 
4. 50000 E 01 

4. 500006 7)1 4.5 JO jTE 01 

4.50000E 01 4.5O0OOE 01 





n 

r**? 

o 

. *— * 

Cl ID2 = . 

8 X = 4.8500QE-01 

JX = 2 JY 

= 2 JZ = 

3 


KR4 = 

0, KR5 = 1 

KR6 = 2 KR7 = 1 






VS"W = 

1.331 75 E 00 VSM = 1.35219E 00 VST 

= 1.372 9 5E 00 

VPH * 8.90451E-01 


"~^VPM~=~ 

J , 9 1 03 3 E-D 1 

VPT = 7 • 81726E-01 





IK 

LITTLE A 

LITTLE B 

ALPHA 




1 

2 

T747 770* E""TfiJ " ' 

2 .4452 9E €0 

1 . 77 7 67 E 03 
1.77767E 03 

-3.3I392E-03 
—3. 27057E-03 




,,.-'73' ■ , - 

- 4 • - 

2.413 7 IE 00 
2.38294E 00 

1 . 77 76 7 E C3 
1 . 77 76 7 £ 03 

-3 . 22 834E-03 
-3. 18718E— 03 




5 - - 

6 

"2.352 94 E 00 
2.32369E 00 

1 . 77767E 03- 
1.77767E 03 

— 3 . 14706 E— 03. 
-3.1O793E-03 


• . ’ . • ' a. ... 


7 - 

8 ' . t- 

"2 . 2 9 5 1 6 E CIO 
2 . 26732 E 00 

1.77 7 6 7 E 03 
1.77767E 03 

-3. 06 977 E— 03 
— 3.03254E-03 

' • 



9 

2.24014E 00 

1 « 7 7 7 6 7 E 03 

— 2. 99619E— 03 




IK 

H ( IK) 

N ( IK) 

%- : ' 


-E. ' 


1 

2 

2.5 833 2 E~7) 2 
1.92487E-02 

1.73233E 03 
1.74378E 03 

. . .4 ' 1 






3 1.2 749 8E-02 

4 6.33424E— 03 

5 0*00dOG€~39 

6 —6*2 54 99E-03 

7 -1 .24327E-02 

8 — 1 » 85 3 50 E— y 2 

9 — 2 .45637E— 02 


PH * -1.87795E Cl PM = 0.OOCCCE-39 . PT = 1.92585E 01 


fQH = 1.02617E 00 QM = JUDGC00E GO QT j= 9 .75 736E-01 


WSH = 7*fF0379E-0r ~WMH = 5^2^9101-01 WPH = 4.20966E-Q1 

WSM = 6. 55812E— 01 WMM = 4. 8500CE-01 WPM = 3.83651E-01 

. WST * 6, 1T944E-0I “ WMT“ » ■ 4745 716 E-O'f ~WPf = 3»48428E-01 


AUK) 

57755^^37 48 02 E-OX' 5 *2 1 3 2 E-U' I' " 4 . 9602 E-G 1 ~4 *723 2 E-L 1 4 . 5027 E-0 f 4 . 298 2 F-OT 4^108161^0'; 933ll-0T 

5.5295E-01 5.2271E-01 4.9411E-01 4.6747E-01 4.4286E-01 4.2021E-01 3.9940E-U 3.8027E-O1 3.62676-01 
5.28066-01 4 • 9 56" 7 E — 01 4.65 64 E - 0 1 4.3808E-01 4. 1293b-;, >1" 3. 9O02E-C1 3 .69 14 E-til 3 . 5009 E-0'0 . 3269E-0 1 


N = 1 X = 

= 'WMM/WCR 

= 4.8 

50G0E-01 WT FLOW CALC = 7. 590 10E~02 

D = -2.263C6E-02 



WSH - 6.32049E— 01 

WMH = 

4. 74602 E— 01 

WPH = 

3 « 79896 E— *01 




WSM * 5. 8 8202 E— 01 

WST = 5.44963E-01 

VMM = 
WMT = 

4.350CCE-01 

3.96929E-01 

WPM = 
HPT = 

•3.44099E-G1 
3. 10290E-01 




AUK) 

5 » 3978 E— 01 5. 10 726- 

01 4.8350E-01 4.5830E 

0 1 4 .541 8 E-6 1 4". 2 8 19 E 

01 4. 2 3 90 E -01 3.9751E 

-01 4. 
-01 4. 

-01 3. 

3509E-01 4. 13 75 E— 01 

3.9414E-01 3.761 2E— 01 

3® 5952 E -01 


5.1357E— 01 4.8264E- 
4.8542E-01 4. 5314E- 

045CE-01 3. 8294E-01 
7371E-01 3. 522 3 E— 01 

3 « 6329E-0 1 3. 4535E-01 
3.3280E-01 3.15186-01 

3.2894E-01 
2. 9916E— 01 


N = 2 X = 

= WMM/WCR 

= 4.3 

5000 £—01 WT FLOW CALC = 7.86474E-02 

D = 6 . 3721 IE-02 ' 



' . . ;- . v - ■ ? V r _ " ■ ■ , ; 

WSH = 6. 66214E-01 

WMH = 

5.00256E-01 

WPH . = 

4*0043 IE—O'1 

... 7. - r ; ' 



WSM = 6.; 

?2007E-01 

WMM = 

4. 60000 E— 01 

WPM = 

3.63875E-01 " 




WST = 5. 78453E-01 

WMT = 

4.21323E-01 

WPT = 

3. 29359E-01 




AUK) 





v ,, 








-* - ' 

' - - , V- C 7 ' ' ; ; -C r - . 

' ' " ^ ” " ■ ' ■ ; * - 




1.75515E 03 
1.76644E 03 
1 » 77767E 03 
1.78882E 03 
1 « 79991 E 03 
1.8 1CQ2E 03 
1.82187E 03 



5* 5847 E— Cl 5 « 3000 E— 01 5.0 2926-01 4.7758E-01 4.5406E-G1 4.3231E-01 4.1223E-01 3.9370E-01 3.7660E-01 
5.3399 E— 0 1 5.G325E-01 4.7461E-01 4.4820E-01 4.2399E-D1 4.0183E-O1 3.8156E-01 3.6299E-01 3.4596E-01 
5.0742 E -01 4.7493E-0 1 _4 .4518 E-Ql 4_. 1 8 1 3E-Q1 3 . 9359E- 0 1 3.7135F .-01 3. 51 16E-01 3 . 3279 E -01 3. 1 605E- 0 1 

N = 3 X = WMM/WCR = 4.60C00E-01 WT FLOW CALC = 8.23420E-02 D = • 1 . 9738 7E-02 


WSM = 
r TTST~=" 


'o 78X969 E-01 
6. 37596E— 01 
'5'". '93897 E-01’ 


WMH =" 

5. 12086 E-Cl 

WPH = 

4 . C 9 E- 

WMM = 

4. 71529 E- 91 

W PM = 

3 .7 299 5 E- 

WMT = 

X. 325726-01 

WPT = 

3.38152E- 


5T6X5TE-u‘r' 5 . 384 7L-0I 57 1 154E-Cfl "4 . 8619E-0r""4 V 6257E-CFI 47'4u6TE-WT“4'72040E-0 1 4.0167E-01 3. 8435E-01 
5 .4 29 2 E-01 5. 1237E-01 4.8372E-C1 4.5718E-01 4.3277E-01 4.10376-01 3.8984E-01 3.710CE-01 3.5371E-01 
XT7T7TTE-0T" "4 « 8 '463 E-01 ‘4 75'472'£-eY‘¥7 2 74l'6-{> 1 4 7025SEXFr~37890 1E-0V 3759 50E-'01 3 7408“! E-01 3.2376E-01 


5T = WWM7¥0R” = 4 7715296-01" WT~FLOW CALC = 8 7 400C4E-02'" “fiTT -4T63426E-QX 




FIRST STAGE WHEEL 101 BLADES VARIABLE PASSAGE WIDTH AND HEIGHT t 


VELOCITY ? AND DENSITY ITERATIVE METHOD 3. 20 CHORD 8/5/66 


NL I'M 

= 5 TL IP 

= . o.uc 

10 








GAMMA = 

1 .66700 E OC 

OMEGA 


1 « 2570CE 

03 

UGIVEN = 

8. 

40000 E— 02 ' 




N - ZERO 

C-SU6-S 


C-SUB-P 


W-SUB-CR 


RHO W CR 

1/R SUB C 

R 

HUB 

6. 84000E-Q3 

9.79600E 

Cl 

5. 89700E 

*31 

6. 8293CE 1 

« 'J 

1.2 5040 E 03 

0 * OO0O0 E— 39 

2.O170OE-O1 

MEAN 

TIP 

7. 21Q00E— 03 
7. 5830GE-03 

9.7960UE 
9. 79600 E 

01 

Cl 

5 . 8970DE 
5 . 89700E 

01 

01 

6. 82930 E 
6.8293CE 

02 

02 

1.2 50 40 E 03 
1.2 5040 E 03 

Q .00000 E- 3 9 

2 . 23300E-0 1 

”0^ ' BETA 

HUB 

5 o 5000DE 01 

5 . 5C000 E 

0 1 

5 . 500G0E 

Cl 






MEAN 

TIP 

5. 50000 E 01 
5 * 500Q0E 01 

5 * 5 GO 00 E 
5a 50000 E 

01 

€1 

5 . 50000 E 
5 . 50000E 

01 

01 






ID 1 = 

0- ID2 = 

9 X 

- 

4* 79000E- 

31 

JX = 2 

JY 

= 2 JZ = 

3 


KR4 = 

0 KR5 = 1 

- KR6 • = 

2 

KR7 = 1 






i 


VSH 

=~ T7335 701:' UO" 

VSH = 1. 35677 E 00 

VST = 1.37819E 40 VPH = 7.98&11E-01 


] 

1 

vpm 

= 7.83955E-01 

VPT = 7 « 79416E— 01 



i 

IK 

LITTLE A 

LITTLE 8 

ALPHA 



1 • 
2 

—3. 32677E 00 
-3.28283E CO 

2.05935E G 3 
2. 0593 5 E 03 

-4.49114E-03 

-4.43182E-03 



3 

4 - 

. —3* 24003 E 00 
— 3 • 19833E 00 

2.35935E 03 
2.Q5935E 03 

— 4.37 404 £—0 3 

— 4. 3 1775 E— 03 



5 

6 

. —3 . 1 5769E 00 
-3. 11 808 E GO 

2. 05935 E 03 
2.05935E 03 

-4. 26289E-Q3 
-4.20 94OE-03 


i 

. - • i 

7 

8 

-3.07944E 00 
-3.041 7 5E 00 

2.05935E 03 
2. 0593 5 E 03 

— 4. 15724E— C3 
-4.10636E-03 



9 

-3.00497E 00 

2.05935E 03 

—4.05671 E— 03 . 



IK 

MI IK) 

N I IK) 

’ >* " ' */" ■ * ■ ■ 


i 

1 

2 - 

3 . 500 1 2 E— 02 
2 . 607 8 3 E— 02 

1.98852E 03 
' 2.00634E 03 

" *' ’ ..V . ■ "C — ' . v\ : ' 4 ... - ■ 





3 1 <,727246-02 

4 8 . 5 8063 E— 03 

5 O.OOOOOE-39 

2.02408E 03 
2. 041 75 E 03 
2.05935E 03 





6 -8.47229E-03 

7 - 1 „ 6 838 9 £-02 

2.07687E 03 
2.09432E 03 





S ■-2.5TU29E--2 

9 -3.32656E-C2 

2. 11 170 E 03 
2 . 12 90 IE 0 3 





PH = -2.1S596E 01 

PM = 0 • 00000 E— 39 PT 

= 2.26181E 01 




OH = 1 .03562 E 00 

QM = 1 •OOOOOE 00 QT 

= 9 . 67282 E-0 1 




S ' ' >1 .*f ’"9- 

5TSH = 7. (T6 86 SE-01 

WSM = 6. 49895 E— 01 

WMH = 5.292UE-01 WPH 

M-MH = 4 . 79000 E-0 1 W PM 

= 4.2 2 63 4 E-0 1 

= 3.7791 0 E-0 1 




W$T~= 5. 9 440 IE— 01 

WMT = 4.31 292E-01 WPT 

= 3. 36156E-01 




a ( r ki ~ 






“•5TT8"6"6‘F-lJI'"5T51''0g'E- 
5.4974E-C1 5.1905E- 

Cl 5»2'4Uh-“:i 4.9857E-C1 
0.1 4 o 9009 E-0 1 4. 6 319E-01 

4.7462 E-Cfl 4.5231 E— C;1 
4.3839 E-0 1 4.1560E-01 

4. 3 16 IE— 01 
3.9468E— 01 

4. 1 24 2 E-0 1 
3 . 7549E-01 

3 . 94 6 5 E-0 1 
3. 5 78 5 E-0 1 

5T r .T7^2E-T)T ~ 4 T 8 455 E - 

■SI 4* 542 9 E— 01 4 . 2 667E-C 1 

4.0156 E-0 1 3 . 7877 E-0 1 

3. 5 8056-01 

3. 392CE-01 

.3* 2201E-01 

;-f =' 1 X = WMM/WCR ' 

= 44 7 WJUF-C 1 srrrrffB i 

CALC = 8.62749E-02 

D = -2.7081 

8E-02 


WSH = 6. 37701E-0 1 

WMH = 4.7743CE-01 WPH 

= 3. 8 1 231 E-0 1 




¥SM = “5.82D56E-51 
Vi ST = 5 • 27746 E— 01 

WftM = 4.29OOCE-01 WPM 

WMT = 3 • 8 2928 E-0 1 WPT 

= 3. 3 846 2 E-0 1 

= 2 ® 9 8 460 £-01 




AUK) 

5.4298E-01 5. 1369 E- 

•01 4.8620E-01 4.6071E-01 

4 .3721 E-0 1 4 « 1560E— 01 

3.9575E-G1 

3 . 7 749 E-0 1 

3 . 6069E-0 1 

'S.OWE^ 4.784 3 E- 
4.7360E-01 4.4116E- 

•01 4.4972E-01 4.2354E-01 
•01 4.1 193 E-0 1 3 . 8567E-01 

• 3.9974E-01 3.7810E-C1 
3 . 6207E— 0 1 3.4982E-01 

3.5 8406-01 
3.2165E-01 

3. 4044E— 
3.0430E-01 

3.2403E-O1 
2.885 5 E-C 1 


N - 2 X = WMM/WCR = 4. 2 9000 E- 01 MT FLOW CALC = 7. 885786-02 D = 6.12163E-02 


WSH = 
WSM = 

6-. 72283E— 01 
6. 1 5975 E-0 1 

WMH = 
WMM = 

5.03321 E—ul 
4.540Q0E-C1 

WPH = 
. WPM = 

4.0 19 5 7 E-0 1 
3.58186E-01 

WST =• 

5. 6 10 73 E-0 1 

WMT = 

4.071 10 E-0 1 

WPT = 

3. 1730 8 E-0 1 



5 o 6163E-01 5 . 3299 E- 
5 . 3 04 5 E -il l 4 . 99 3 1 E- 
4 . 96 1 7E — i' 1 4.6336E- 

■01 5 .0 568 E—0 1 4.8007E— 01 4.5628E-01 4.3426E-C1 
■01 4.7Q37E— 01 4.43 74E-0 1 4.1937E-01 3.9710E-01 
■01 4 . 3 35 IE— 01 4.0649E-01 3.8207E-01 3.6001E-01 

4. 1393E-01 
3.7675E-01 
3 .4003 E— 01 

3.9517E-01 
3.58 14E-01 

3.7785F-01 

3.4109E-01 

3.054f:E-01 

N = 3 X = WMM/WCR. 

= 4.54000E-01 WT FLOW CALC = 8.26345E-02 

D = 1 . 62557E— 02 



’ ~ WSH = 6.85 104E— 0 1 

ySM •= 6. 285 50 E— 01 

. WHH = 5.12919 E— ‘31 WPH = 4.09623E-01 
WMM = 4.63268E-01 WPM = 3.65498E-01 




WST ■=. 5 . 73429E— 01 

WMT = 4. 1 60 75 E- 01 WPT .= 3.24296E-01 




A (I K j 





" 5 . 681 4£-u 1 5. 39 82 E- 
5 « 3 7 78E-0 1 5.06T7E- 

•01 5.1264E-G1 4.8 704E-01 4.6316E-01 4.4H32E-01 
■01 4.7779E— 01 4.5104E-01 4.2649E-0L 4.0402E-01 

4 . 2055E-O1 
3 .8345 E— 01 

4.0162E-01 

3.6462E-01 

3 . 841 2E-CS1 
3.4734E-01 

5*04205-01 4 * 7134E- 

■01 4 .413 IE— 01 4 . 1405E— 0 1 3.8936E-01 3.6701E-01 

3.4675E-01 

3.2835E-01 

3. 1159E-01 

N = 4 X = WMM/WCR 

= 4.63268E-01 WT FLOW CALC = 8.4O003E-02 

D = -4.15742E-06 



END-OF-FILE READING ON SYSTEM INPUT TAPE. 
RETURNING TO SYSTEM. 




01958 LINES OUTPUT. 

ELAPSED TIME THIS 'JOB— 000-57 MINUTES. 



SECOND STAGE WHEEL 101 BLADES VARIABLE PASS; 

ITER AT I VE _M E THOD , 8/5 , 

NLIM = 5 TLIM = 0.0010 


GAMMA. = 1.66700E 0 0 OMEGA = 1.25700E- 03 



N - ZERO 

C-SUB-S 


C-SUQ-P 

. HUB 

5 * 93000E— 03 

9.79600E 

01 

5. 89700E 01 

-MEAN 

6* 33C00E-03 

9.79600E 

01 

5.8970CE 01 

TIP 

6 » 73000E-0.3 

9 » 796 00 E 

01 

5.8970CE 01 

- f . 8 , ■' BETA 

HUB 

4.30000E 01 

4.30000E 

01 

4.30000E 01 

l" MEAN 

4. 30? DOE 01 

4.30000E 

01 

4.30000E 01 

TIP 

4. 30 000 E 01 

4.30000E 

01 

4.30000E 01 

ID1 

0 102 = 

X 

■ 

o 


5. 65000E-01 

KR4 

= 1 KR 5 = .1 

KR6 - 

2 

KR7 = 1 


VSH 

= 1.28524E GO 

V S M = 1. 

.3071 8E 00 VST = 

VPM 

. 2 1 1 5 E - 0 1 

VP T = 8. 

.01 

505E-01 


IK 

V 

fj], L'iTTLf; A 

LITTLE 

Ef 

1 

^2. 3 34 95 E 

DO 

1.71454E 

03 

2 

~'2.c 4f- 61 E 

00 

1 . 7 1 4 5 4 E 

03- 

3 

- 2% 2 5 9 5 2 E 

OC 

1.71454E 

03 

4 

-2.2236CE 

00 

1.71454E 

03 

5 

' — 2.18881E 

CO 

1 . 71 454 E 

03 

6 

-2.15509E 

00 

1.71454E 

03 

7 

—2 . 12239E 

CO 

1.71454E 

03 

8 

-2.09067E 

00 

1.71454E 

03 

9 

-2.05988E 

00 

' 1.71454E 

03 

IK 

M ( IK) 


N( IK) 



3 * 00634E-Q2" ~ ■ ' 1.66377E 03 

2.2 3634E-02 1.67663E 03 


1 

2 


:» VELOCITY AND DENSITY 



WGI Y E N = 6.5 10 00 E— 02 


ii-SU B-CR ' RHO W CR 1/ R SU B C R 

&.6S75QE 02 8.08520E 02 0.00000E-39 1.99200E-01 

6 *687 50 F 02 8. 08 5 20 E 02 ' ' 

6.68750E 02 8.08520E 02 O. OOOO OE-39 2. 25 80 0E-01 


JX = 2 JY = 2 J_Z = 3 


T. 32949E - 00 VPH ' = 8, 22* §'65 E-Ol 


"ALPHA “ 

■378 31 a 5 E- 03' 
3.81812E-C3 
3. 7 5 645 E— 03 
3.69674E— 03 
3.6 3889 E- 03 
3. 5 8283 E- 03 
3 . 52847L-03- 
3. 97574 E- 03 
3. 4 24 5 6 E- 03 




3 

4 

5 

1 o 478 88 E- 02 
7 * 33563E-03 
0 * OOOOOE-39 


1.68937E 03 
1.70201E 03 
1*71 4 54E 03 



6 

7 

— 7 « 221 72 E- 03 
-1 .43 330 E- 02 


1 . 72697E 03 
1 * 7393 0E 03 



8 

9 

-2. 133 72 E- 02 
—2 . 8 2375 E- 02 


1.75I52E 03 
1.76365E 03 



PH 

= — 2.24677E 01 

PH = 

C® OOOOOE-39 

PT - . 2. 31317E 01 


QH = 

1.03052E 00 

QM = 

1 « 00000E 00 

OT = 9.72157E-01 



WSH 

WSM 

= 7 * 928198—01 

= 7,3855 5E-01 

WMH = 
WMM = 

6® 16 866E — 01 
5.65G00E-01 

WPH = 5 * 07 597E-01 

WPM = 4. 58845E-01 


WST 

= 6 . 85 5 43 E- 01 

WMT = 

5* 15 6 42E-Q1 

WPT = 4. 13290E-01 



A { IK) 


6,IT5OE-0l 5*93I2E-0i 5.7209E-01 5®5l22E— 01 5.3098E-0I 
5. 92 77 E -01 5.6836E-01 5.4418E-G1 5.2037E-01 4.9P74E-01 
5.6836E-0T 5 » 405 2 E-0l ~5*T379E™01 ’4. 8860E-01^4® 6510E-01 


5 » 1 1606-01 4* 93I8E-01 4.7577E-01 
4 o 7 790 E- 0 1 4.5838E-01 4 .40 14E-01 
4 *4 3 2 8 E - 0 r ’4 72 3 0 8 E- 0 f 4 • 0 440 E - 01 


4. 593 6E-01 
. 4 *23108-01 
3 • 87 iOE-Ol 


. N = 1 X = WMM/HCR 

= 5,65000 E— 01 WT FLOW 

CALC = 6 8 82 2 40 E -02 0= -4.79876E-02 




WSH = 7 . 2 5 5 9 6 E~ 0 1 

WMH = 5 • 6534OE-01 WPH 

= 4,65 198E-01 





WSM = 6a 73197E-01 
WST = 6, 20919 E— 01 

WMM = 5 « 15000E-01 WPM 

WMT = 4. 67035E-01 WPT 

= 4 * 18239E— 01 

= 3 * 74 330 E- 01 





• A ( IK ) 

5. 876 IE— 01 5* 6437E- 

01 5, 4 158 E- 01 5,1970 E- 01 

4.9896E-D1 4.7944E-01 4.6113E-01 

4, 4399E— 01 

4.2797E- 

■01 


~ 5. 62 IOE-Ol 5.3566E- 
5.3336E— 01 5.0434E- 

01 5.10441-01 4.8674E-0I 
01 4 s 7 730E— 0 1 4.5232F-01 

4.6464E-01 4.4412E-01 4.2509E-01 
4 . 2936E-01 4.0829E-01 3.8895E-01 

4.0746E-01 
3*7118 E- 01 

3.9111E- 

3.5484E- 

•01 

■01 


N = 2 X- = WMM/WCR 

= 5 , 15000E-01 WT FLOW i 

CALC = 6*37 055 E-02 D = 2.14208E-02 





• WSH = 7.59707E-01 

WSH = 7 s 05 876 E— 01 

WMH = 5.91 103E— 01 WPH 

WMM = 5.40000E-01 WPM 

= ■ 4* 86398E— 01 ' ■ • * 

= ■ 4.38542E-01 ' r '\ . 





. WST = 6* 53231 E- 01 

WMT = 4.9I339E-01 WPT 

= 3.93810E-01 

■ ' V . ' 





A { I KT“ 



6.013*E-01 5.7942E- 01 5.5740E-01 5.3594E-01 5.1538E-01 4.9587E-01 4.7746E-01 4.6015fc~0I 4.438QF-01 
5 » 7819E— 01 5.5263F-C 1 5.2782E-01 5.0423E-C1 4.8205E-01 4.6131E-01 4.4200E-01 4.2402E-01 4.G73CE-01 
5.51 5_5E— 0 1_5.2299 E -01 4.9600E-01 4.708 4E - 01 4.4 754E-02L 4. 2 6Q5E-01 4.642 4E-0T ~3V HT9 8E-01 .3. 71 1 ,3 E- 0 1 

N » 3 X = W HM/WCR = 5 . 40Q00E-01 MT FLO W CA LC = 6.60185E-02' D = -1.41Q97E-Q2 , 


WSH = 
WSM = 

7.463731-01 

6.92716E-01 

WMH 

VfjMM 

= 5. 80728E-01 

= ■ 5» 29932E— 01 

. WPH = . 
WPM = 

4.77861E-01 

4.30366E-01 

^ST = 

6.40219E-01 

'Wf" 

= 4. 81 551E-01 

WPT . = 

3. 85965 E -01 


. ac ik 5 ~ ; ■ : v k:\ ... ■ 

T.“96 Q^QT'T ; 73 5 2£>' W~Jl 5 116 E- 6T“ 572951E 

5.7189E-01 5 . 45 94E-01 5.2D94E-01 4.9729E-01 4.7512E-G1 4.5446E-01 4.3525E-01 4. 174GE-0 1 4.00S3E-01 
5.4439E-01 ~ 5 .1561E-01 %. 8857E-oF' 4.' 63 47 E -01 4.4029E-01 4.1896 E-01' 3.9933E-Q1 3.8126E-01 3.646IE-Q1 


N = 4 X *~¥MM'/WCR = 5.T99321E-"©! ' " w T ' ' fTqV~C A EC * 6..50998E-02 ‘*0 *' 3.591i8E-b6 




SECOND STAGE WHEEL 10l' BLADES VARIABLE PASSAGE , VELOCITY AND DENSITY 
ITERATIVE METHOD 3/5/66 


NLIM = 5 TLIM = 0*0010 


GAMMA 

= 1 » 667GC-E OC 

i OMEGA =.- 1.25700E 

03 

WGI VEN = 6. 

5 10 0,0 E- 02 







N - ZERO 

C-SUB-S C-SUB-P 


W-SU8-CR 

RHO M CR 

1/R 

SUB C 

R 



HUB 

6.02C0CE-03 

9* 79600E 01 5 * 897G0E 

01 

6 * 6 87 5 O.E 02 

8.03840E 02 

Ob 00000E—39 

1.9920QE- 

-01 

-J 

" MEAN 

TIP 

420 00 E- 03 
6*820000-03 

9.796C0E 01 5.89700E 

5® 79600E 01 5 • 89700E 

01 

01 

6 . 687 50 t 02 
6c 68750E 02 

8. 03 840 E 02 
8 b 03 840 E 02 

Ob OOOOOE-39 

2* 25800E- 

-01 


\ ' BETA : 

HUB 

3.0000GE 01 

3.00000E 01 3.000G0E 

01 








MEAN 

TIP 

3. 00 000 E 01 
3* 00 000 E 01 

3.00000E 01 3.00000E 

3 c OOOOOE 01 3 « 000 00 E 

01 

01 







; i 

' • ID1 = 

0 102 = 

1 X = 5 « 5 8000E- 

01 

JX = 2 JY 

= 2 JZ = 

3 





- KR4 = 

0 K R 5 = 0 

KR6 =2 KR7 = .1 








I 

1 

i 

s V _ j 

VSH = 

i. 29014E 00 

VSM = 1b 3121 7E 00 VST = 

: 1b 33457E 00 

VPH = 8 * 204 

34E- 

-01 



-i 

1 

! 

" V PM = 

87G9T15 E— 0 1 

VP T =. 7 * 99136E— 01 









IK 

LITTLE A 

LITTLE B 


ALPHA 







' 1 . - 

. 2 ■= ~ 

l; 25502 E 00 
1.23442E 00 

— j—2 5 jQ o E"0 3 ~ 
1 b 25700E 03 


~2 * 0 8647E-03 
-2 e05222E-03 






•i 

: 3 

" 4 - 

1 * 21448E 00 
1.19517E 00 

1.2570GE 03 
1.25700E 03 


—2 » 0190 7E-03 
— 1 o 98697E-03 






• . . - j 

. 5 - 

- 6 : 

TTTT647E 00 
1.15835E 00 

1.25700E 03 
1 9 2 5700 E 03 


-1 b95588E-03 
“1.92575E-03 







7 

8 

TT14077E 00 
1 * 12372E 00 

1.25700E .03 
. 1.25700E 03 


-1.89653E-03 
— 1 « 86819E— 03 







9 

1 » 107-17E 00 

I.25700E 03 


— 1 . 84068 E— 03 . 

' .4: ' ' v; ' r 

' - 





IK 

Ml IK) 

N { IK) 









1 

2 

1.615B9E-02 

1.20202E-02 

1 # 23685E . 03 
1.24198E 03 









^ - - Vy : . :'..R v : . ” • / - ;y •• ’ 



. 3 

4 

5 

7. 94 8 89 E~ 03 
3.94285E-03 
0« QQ0G0E-39 


1. 24705E 03 
1.25205E 03 
1 » 25700E 03 




6 

7 

— 3* 88163E— 03 

— 7 * 70391 E-0 3 


1 . 261 89 E 03 
1.26672E 03 




8 

9 

— 1 » 146S6E-02 
-1.5 1775E-02 


1.27150E 03 
1 . 27622E 03 




PH 

= -1.65852E 01 

PM = 

Q.OOOOOE-39 

PT * 

1.68469E 01 


QH = 

: 1 *01 6 2 9 E 00 

QM = 

1 . OOOOOE 00 

QT = 

9. 8493 7 E-0 1' ’ 



WSH 

W$M 

= 7 .64 143 E- 01 

= 7 » 32188E-01 

WMH = 
WMM = 

5 . 92294E-01 
5 . 5800QE-01 

WPH = 
WP'M = 

4Y.85.938E— 01 
4.51 8 21 E— 01 ' 


WST 

= 7.00357E— 01 

WMT = 

5.24783E-01 

WPT = 

4.19373E-01 ;■ 



A f IK) ' • . . , ■■■-; ' 

b 1~ 5T8l)¥9 E— 0T~ 57 5" 87 2 E— 01 ~5T”3 6 9*8 E— 01~ir»Ti6riO^ ‘^•600 4. 43551-01"' 

5 » 90 05 E— 01 5.6503E-01 5.4034E-01 5.1661E-01 4.9414E-01 4.7302E-01 4.5328E-01 4.3486E-0I 4.1768E-01 
5 * 755 8 E— 01" 5 • 47 8 0 E~ OT ~5 72 08 9 E -0 1 4.9540E-01 4;'7154E~01 4.4933E-01 4.2875E-01 4. 0968 E-0 1 3.9202E-01 


N~ = "l'“ X = wW'WCR * 5 . 58000E— 01"" Wf 'T lOW~ CAiC ’ =“" 6'. 82378E-02 ' 6" ='- -4. 82000E~02 



WSH = 

& e 98585 E- 01 

WMH = 

5.41480E-C1 

WPH * 

4 . 44248E-01 

WSM = 

6.66580E-01 

WMM = 

5* 0800QE-G1 

WPM = 

4. 11 335E-01 

WST = 

6® 3 46 3 4 E — 01 

WMT = 

4.75536E-01 

WPT = 

3 . 800 I8E-01 


AUK) 


5.7473E— 01 5.5024E-01 5.2659E-01 5.0415E-01 4.S305E-01 4.6332E-01 4.4492E-01 4. 2777E-01 4.1178E-01 

; 5. 5867 E- 01 '573 1 70E- 01 57 0 6 0 5 Ep 6 I" 4, 8201 E-0 1 4.5965E-01 4. 3 8 91 E-0 1 4. 19 7.2 E- 01 4.0196E-01 3.8552E-01 

5 » 4125 E— 0 1 5 « 1 200 E- 01 4.8459E-Q1 4.5919E-01 4.3579E-Q1 4.142SE-0I 3 . 945 2E -0 1 3 . 7635 E-.Q1 3.5963E-01 

N = 2 X ~ WMH/WCR = 5.08Q00E-01 _ WT_ FLOW CALC. _= 6.36 20 6 E-0 2 D =_ 2.27 257E-0 2 _1 


WSH = 

7 . 3 13 64 E— 01 

WMH = 

5. 66 887E— 01 

WPH = 

4. 65 093 E-0 1 

WSM = 

6 . 99384E- 01 

WMM = 

5 . 33000E-01 

WPM = 

4.31 578E— 01 

WS-T = 

6 . 67496E-01 

WMT = 

5 . 00159E-01 

WPT = 

3 . 99696E-01 


A( IK) 



5 » 8970E-01 5.6626E-01 5.4319E-G1 5.2101E-01 4.9997E-Q1 4.8015E-01 4.&156t~91 4.44I6E-01 4.27B9E-01 
5 .7512E— 01 5 « 48 98E-0I 5.2370E-01 4.9973E-01 4.7724E-01 4.5'627E-0i 4.3676E-01 4.1863E-01 4.0179F-0^ 
5.5915 E- 01 5 . 3 0 4 6 £ - 0 1 5.Q322E-01 4.7769 E-0 1 4.5399E-01 4.3208E-01 4 .1186M 1 3.93TIE-01 3.7599C-01 


N = 

3 

X - WMM/WCR 

= 5 . 33000E-01 WT 

FLOW 

'4- _T . • - — .r...— .. » « - 1 . j. W w x. O f 7 7 X 

CALC = 6. 59 830E-02 D = -1.35632F-0? 


WSH 

= 

7. 18937E-01 

WMH = 5 . 572 5 5E-01 

WPH 

= 4. 57191E-01 

WSM 


6.8&948E-01 

WMM = 5.23522E-01 

WPM 

= 4.23904E— 01 

WST 


6. 55 03 7 E-01 

WMT = 4. 9Q824E-01 

WPT 

= 3.9 2 236E-01 


Al IK ) _ 


5. 8420E-01 5 . 6034E-01 5 . 3702MT~5 . 14T3E-01 4 . 9365E-01 4I7385E-01 4. 5531 E-01 "473 800 Ml 
5 .6905 E— 01 5.4257E-01 5.1713E-01 4.9311E-01 4.7Q65E-01 4.4976 E-01 4.3036E-01 4.1236E-01 
5» 5253E-Q1 5. 2361E-0X 4 » 96 26E-0 1 ~ 4V7076 Ml "4"'. 47 1 6E-01 4, 2539E-01 '4..0534E-01~3 '.868 6 E-01 


4.2183E-01 
3 • 9567E— 01 
3. 6 9 83 E-01 




SECOND STAGE WHEEL 1C1 BLADES VARIABLE PASSAGE , VELQCI TY AND DENSITY 


ITERATIVE METHOD _ 8/5 /66 


NLIM 

= 5 TLIM 

= 0 a 0010 








GAMMA 

= 1.66700E 00 

OMEGA 

— 

la 2 5 700 E 03 ■ 

WGI VEN = 

6. 

5 1000E-02 





N - ZERO 

' C-SUB-S 


C-SUB-P : 

W-SU8-CR 


RHO W CR 

1/R SUB C 

■ R 

HUB 

6.13000E-03 

9* T9600E 

01 

5* 8970 OE 01 

6.68750E 

02 

7 a 99 160 E 

02 

0. 00000 E-39 

la 99200E-0 1 

MEAN 

6« 54000E-Q3 

9 e 79600E 

01 

5® 89700E 01 

6* 68750E 

02 

7.99160E 

02 



TIP 

6» 95000E-03 

9 * 79600E 

01 

5a 89700E \ 01 

6.6S750E 

02 

7 a 99 160 E 

02 

0.00000E-39 

„ 2.25800E-01 . 


BETA 




\ / -l.V 



• 



HUB 

I® 500 COE 01 

I* 50000 E 

01 

la 5000 OE 01 

j* ;'. .. ' 



- 




MEAN 1 « 5000 OE 01 1 * 5 GOODE 01 1, 50G00E 01 

TIP 1 . 50 P00E 01 1 »5 <?Q00E 01 1. 50000E 01 


101 = 

0 102 = 2 X = 5.47000E-01 JX = 2 

JY = 2 

JZ = 3 




KR4 =' 

G KR5 = 0 KR6 = 2 KR7 = 1 







y sh 

= 1 a 2 9 6 1 6 E 00 

VSM = 1 a 31 885E 00 

VST = 1 » 34 1 93 E 00 VPH = 8 e 

I7472E-G1 



VPM 

= 8o06527E— 01 

VPT = 7*95728 E— 01 





IK 

LITTLE A 

LITTLE B 

ALPHA 




1 

— 3 . 362 82 E— 0 1 

6 a 506 71E 02 

-5« 59068E-04 




2 

— 3 -a 30761 E— 01 

6 a 50 671 E 02 

-5.49889E-04 




3 

-3.25418E-01 

6 « 5 0671 E 02 • 

~5 a 41 007E-04 




4 

— 3 ® 20245 E~0 1 

. 6 a 50671 E 02 

-5 « 32408E-04 

■ 



5 

—3 a 15234E— Cl 

6a 506 71 E 02 

-5 a 240 77 F- 08 




. 6 

-3 a 10378E-01 

6.50671E 02 

-5 a 16003 E— 04 




7 

— 3 a 05669E-01 

6.50671E 02 

— 5 a 081 74E— 04 




8 

— 3 a Oi lOOE-Ol 

6 a 506 71 E 02 

—5 a 005 79 E- 04 




9 

-2 a 96666E-01 

6 . 5 06 71 E .02 

-4.93208E-04 




IK 

M ( IK) 

N ( IK) 





1 

4.32975E-03 

6 a 47860E 02 





2 

3 * 22080 E- 03 

6.48579E 02 







3 2.12990E— 03 

4 1 • 05648E-03 

5 0 o 00000 E~ 39 

6.49287E 02 
6 *499 84 E 02 
6.50671E 02 






6 -L 0400 8 E-03 

7 — 2 * 064 26 F— 03 

6.51348E 02 
6 * 520 16E 02 






8 —3 .073016—03 

9 -4 . 06680E-03 

6 * 526 74E 02 
6.53323E 02 






PH '= --8.635 42 6 00 

PM = 0* 00000E— 39 

PT 

= 8. 67 172 E 00 




QH = 1 . 00434E 00 

QM = 1.00000E 00 

QT 

= 9.9 5941 E-01 




%. ‘Vw.-’ x • - W : ■. . ■ - ■ « L * , 

■HSH = 7. 2B886E— 01 

WSM = 7 o 21409E-Q1 

WMH = 5*62342E ; — 01 

WMM = 5 * 47000E-01 

WPH 

WPM 

= 4. 59699E— 01 

= 4 . 41 170E— 01 




WST = 7 . 1 3725 E— 01 

WMT — 5* 31 866E-01 

WPT 

= 4. 23220E— 01 

, j 



A I IK) 



. ■- 




5V886"2E'-0"1 57646FE- 
5.8531-E-Ol 5.5940E- 

01 5.4108E-01 5 • 1 845 C— 01 
01 5 * 3400E-C 1 5*09 71 E— 01 

4.9700E-01 4.7682E-01 
4. 8679E— 01 4. 6533 E-01 

4 . 5793E— 0 1 
4. 453 2 E-01 

4. 4026E-01 
4. 2670E-01 

4. 2376 E— 01 
4.0937E— 01 

5 = 81830—01 5 o 5 3 9 5 E~ 

01 5 *26738- 01 5*0080 

E-Ol 

4 * 7 64 6 E— 01 4* 5 3 77 E-01 

4® 3271 E-01 

4. 1319E-01 

3.9512E-Q1 

N = 1 X = WMM/WCR 

= 5 • 47000 E- Cl WT FLOW 

EAEC = 6.81717E-02 

D = -4.71844 

E-02 


WSH = 6»63797E-0r 

mH = 5. 12125 E— 01 

W PH 

■= 4 . 18 648 E-01 




WSM = 6=554663-01 

WST = 6=469016-01 

WMM = 4.97G0OE— 01 

WMT = 4® 82068E-01 

WPM 

WPT 

= 4 . 00S44E-01 

= 3 . 83 595E— 01 - 





A { IK) 


5 * 5720E-01 5.3142E- 

■01 5 .0693E— 01 4.8398E 

-01 4 

.6260 E-01 4. 42 75 E-01 

4.24346-01 

4.0728E- 

-01 

3.9144E- 

■01 

5.32 76E-01 5 * 2506 E- 

“Or 4 • 988 5E— 01 4* 7438E 

-01 4 

4 5 169E-01 4. 30 71 E-01 

4.11356-01 

3. 9346E- 

-01 

3.7694E- 

■01 

5.4810E— 01 5.1847E- 

■01 4.9057E-01 4.6462E 

-01 4 

. 406 8 E— 01 4.1 865 E-01 

3.9839E-01 

3. 7 977 E- 

-01 

3.6263E- 

-01 

N = 2 X = WMM/WCR. 

= 4 . 97000E-01 WT FLOW CALC = 6. 34041 E-02 

0 = 2. 60502E-02 





WSH = 6. 96342 E— 01 

WMH = 5® 37234E-01 

WPH = 

• 4 . 39 174E-01 






WSM = 6. 88438 E— 01 

WMM = 5® 22000E-01 

WPM a 

4 « 21007E— 01 






WST = 6® 803 13 E— 01 

WMT = 5. 06967E-01 

WPT = 

4.03408E— 01 






A( IK) 



v 









5.7365E-01 5.4864E-G1 5.2451E-G1 5.0163E-01 4.8016E-01 4.6009E-Q1 4.4140E-01 4.2400E-C-1 4.0780E-01 
5.6979E-01 5.42 84E- 01 5.1692E-01 4.9246E-01 4.6959E-01 4.4S32E-01 4.2858E-01 4.1029E-01 3.9334E-01 
5 . 6 573E- 01 5.36 8 3E- 01 5.0Q14E -01 4.8 312E-QI 4«5890E-0i 4. 36 49 E-01 -4^.1S7j9feQJ.,.^3^a4 6,8E-01 3 . 7 9C4E-01 

N = 3 X = WMH/W CR = 5.22Q 00E -0 1 W T PLOW CALC =, 6.58416E-02 D = -1.13924E- 02 


WSH = 
WSM = 

6.86286E-01 
6.78251 E— 01 

WMH 

WMM 

= 5® 29476E-0I 

= 5.14276E-01 

. MPH = 
WPM = 

4.32832E-01 
4. 14777E-01 

WST = 

6. 69990E-01 

~WMT" 

= 4. 992 74 £-01 ' 

WPT = 

3,. 9 72 86 E- 01 


AUK) 

"5.6873E-01 5 .'4344E-0I” 5~ 191 8E h 01~4 ,'9627 EHST T774BI E-0 1 4.54 8^MT~'4T36iTE-6TT.T8' 8Tf-lirTra2 79^-0 1 
5.64 69E— 01 5 . 3747E-01 5.1144E-0 1 4. 8696E-0 1 4.6413E-01 4.429 4 E-Q1 4.2331E-01 4.0514E-01 3. 8R31E-0X 
5 e 6044E— 01 5. 3128 E- 01 5.0350E-C1 4.7749E-C1 4.5334E-01 4.3103E-01 4.10466-01 3.915CE-01 3.7401E-C1 

N~* 4 X ' = " WMM/WCR~= 5.1427&E-6I WT ' FLOW*TALC“= ’6.50998E-02 • 0 = 3.i5160E-06 : : : 7 



SE.COND STAGE WHEEL 101 BLADES VARIABLE PASSAGE , VELOC I TY AND DENSITY • 


ITERATIVE METHOD 8/5/66 


NLIM 

= 5 TLIM = 0*0010 









GAMMA 

= 1.66700E 00 OMEGA 


1.25700E 

03 

WGIVEN = 

6.5 1000E-02 






N - ZERO C-SUB-S 


C-SUB-P 


W-SUB-CR 

RHO W C.R 

1/R SUB C 

R 


HUB 

6 * 25000 E” 03 9.79600E 

Cl 

5 * 897QGE 

01 

6*687 50 E 

02 7* 938 10 E 

02 

0.00000E-39 

1. 99200E- 

•01 

HEXR 

6 • 6700GE-03 9.79600E 

01 

5 . 89 700 E 

01 

6 *68750 E 

02 7*93 8 10E 

02 




TIP 

7* 09000E-03 9 » 79600 E 

01 

5 « 897005 

01 

6 * 6 87 50 E 

02 7.93810E 

02 

0. OOOOOE— 39 

2. 25800E- 

•01 


BETA 


HUB 

5. OOOOOE 

00 

5. OOOOOE 

00 

5* OOOOOE 

00 





MEAN 

5 .00 0 00 E 

00 

5. OOOOOE 

00 

5 * OOOOOE 

00 





TIP 

5. OOOOOE 

00 

5. OOOOOE 

00 

5. OOOOOE 

00 





ID1 = 

0 

ID2 

-- 

3 X 


5 * 3800CE-i 

01 JX = 2 JY = 2 J7 = 3 





KR4 = 

0 

KR5 = 

0 

KR6 = 

2 

KR7 = 1 







— nwrrt vsft= rrs2H2r"oo“”vsf"* 1734 990 r To \Tph~ = '8^W25W-oi 

BTU 3 I 5 8 7 E - 01 ' V P f ”"= To 920 74 E - 01 

~TiK LI TT LEA r XT TT L E B ALPHA “ 

— nr ^tsittte -02 TriWioiro 2 ~ ^73396W-o5~ ~ : ‘ 

2 — 3.75071E-02 2.19110E 02 -6 . 23555E-05 _ _ ______ 

“7 3 -BS7^WT2E- 02’ • ‘ 27 1 9l lOE~ 02 “ ~-6 . 134 83 E^05 

4 -3.63147E-02 2.19110E 02 -6.03731E-05 - 

5 : — 3 . 57465E-02 ' * 2719II0E 02 "" -5, 9 4285 E- 05 " ' \ ' 

v 6 - -3 *51957 E- 02 • 2.1911QE 02 -5,851295 -05 

7 ~ 37466T7E-02 ‘ ‘ 2719T10E 02 -5.76251E-05 

8 -3.41437E-02 2.19110E 02 . -5 . 676 39E-05 

' 9 “ ~-3.36409E-02 ~ 2 .19X10 E 02“ " -5.59280E-05 . ■ "'0 ■■ • 1 . ■■■ . .0 1 - 


IK MUK) ' “ N ( I K ) 

T 4790T7Te~1)4 27iW02E~02 

2 . 3.65227E— 04 2.19029E 02 




3 

4 

5 

2 .41523E— 04 
1 . 19802E-04 
0 ® 00000E-39 


2.19057E 02 
2.19083E 02 
2.19U0E 02 





6 

7 

- 1 717941 E- 04 
-2 . 34079E— 04 


2 . 1 91 35 E 02 
2.1916 IE 02 





8 

9 

— 3 74 8469 E— 04 
— 4.61160E-04 


2. 191866 02 
2. 192 HE 02 





PH 

= -2.91345E 00 

PH = 

0® 00000E-39 

PT =' 

2.91484E 00 



QH = 

1.00049E OG 

QM = 

1 *00000 E 00 

QT = 

9 * 99539E-01 . 

. - r .. ’ 

; ’ ' - ’ 7 • " / \ . ■ - '7 


WSH 

WSM 

= 7. 06907E-01 

= 7 . 134536—01 

WMH = 
WMM 

5.42623E-01 
5 « 380006—01 

WPH = 
WPM ■= 

4 . 41 833 E -01 • 
4.32061E-Q1 

. ; ’ , *■ ' f v, ‘ 


WST 

= 7. 2003 IE- 01 

WMT a 

5.33395E— 01 

WPT = 

4*224896-01 


AUK) 


5TT86 8 E~ 0 1 5V5347E-01 57296l£-6l 5c 05 74 E- 01 ' 4 7 8 383E-01 4.6334E-01 4*44246-01 4.2645E-C1 4*09896-01 
5.8171E-0I 5 « 5498 E- 01 5 ..28906-01 5.0405E-01 4, 80685-01 4.58856-01 4.3S55E-01 4. 19686-01... 4.0217E-01 
T* 8470E-'0 1” 57 56476-01 ""5 72 8786-61” 5.0235E-01’’ 4.775 2E-01 4.5436 E-0i 4.32 8 75-01 4.1296E-C1 3.9453E-01 

N * 1 X =”'WMM/w£'R = 5738000' E-0 1 ' HT FLOW CALC = ' T7e2 5726-02 D = -47fi4969E-02 


WSH = 6* 41737E-01 

WMH = 4* 92598E— 01 

• WPH = 

4.0110CE-01 


.WSM = 6. 47147E-Q1 

WST = 6. 52567E— 01 

WMM = 4« 88000E-01 

WMT = 4.8341 8E— 01 

WPM = 
WPT = 

3.91907E-01 
3* 8290 3 E— 01 


AUK) 






5.4524E-01 5. 1856E-01 4.9346E-01 4.701GE-Q1 4.4847E-01 4.234 7E-0 1 4.1000E-01 3.9294E-01 3.7715E-01 

5.4823E— 01 5 7L982E-6i 4 . 9'36~5l:~6 14*68 13E— 01 ~4 . 450RE— 01 472 3836-01 4.0425E-01 3. 8620E-01 3.6955E-0I 
5. 5119E— 01 5. 2107E— 01. 4.9261E-01 _4. 6613E-01 4.4168E -01 4.1 919E -01 • 3. 9852E- 01 • 3 .7952E-01„3 ..62051^01. 


N f 2 X "= WMM/WCR = 4 .88000 E-01 WT FLOW CALC = 6 .335 57E-02 : 0 =' 2.67943E-02 


WSH = 6 . 74322 E— 01 HMH = ' 5.17611E-01 WPH = 4.21466E-G1 

WSM = 6. 8 0300 E- 01 WMM = 5.13000E-01 WPM = 4.11984E-01 

WST = 6. 86 2 99 E- 01 WMT = 5.08407E-01 WPT = 4.02696E-01 



U! Vt U! 


.6268E-01 5® 3661E-01 5.1172E-01 4.8833E-01 4.6649E-01 4.4620E-01 4.2737E-01 4.09916-01 3.9371E-01 
» 6573E—01 5. 3 80 IF- 01 5.1147E-01 4.865.0E-01 4.6322E-01 4.4163E-01 4.2164E-01 4.0315E-0I 3.8604E-QI 
* 6.873 E~ 01 5. 29391-01 5.1120E-01 4. 84 65 E- 01 4.59 94E-0 2 4.3 7C6E-Q1 4.J593E-01 3.9644E^01 3._78_46E-01 


N = 3 X = ViMM/WCR = 5.130COE-01 WT FLOW CALC = 6.58603E-02 D = -1.16787E-02 


WSH = 

6. 64282E- 

01 

W F H * 5 » 09903 E— 01 

Vi PH = 

4. 15 .191 E~0 1 

WSM = 

6.70084E- 

01 

WMM * 5 * 05 296 E~ 01 

WPM = 

4.05797E-01 

WST = 

6. 75905E- 

01 

fitfT = 5. 007C7E-01 

WPT = 

3.96597E-02 


Tnrnrr 


'5757461-0 1 5 . 311 7 E— Ol"~ 5~0 6 2 0 E -01 ' 4.8X80 E-0 3 47 6l0 T E-0 1 4 . 40 80 E-0 1 4. 2 207E-0 1 4 .0473X51" 3. '8 865E-01 

5 o 6049 E— 01 5.3253 E- 01 5.0590E-01 4.8092E-01 4.5770E-01 4.3620E-01 4.1633E-01 3.9797E-01 3.8100E-01 
5. 63496-01 '5.3388E-G1 5.0 55 8E-C1 4 o79031'-CT 4 134 3 SlXI 4.31611-01 4. 1061 E-0 FI’. 9127E r 01 3.~7344E-01 

N *' 4 5 . 0 5 2 '9 6 E“ 01 W fX'LOW* CALC = 17509 9 5X 02 ' • D * XT8140E-06 : ~ 


SECOND STAGE WHEEL 1C1 BLADES VARIABLE PASSA 

IT ERATI VE METHOD _8 / 5 / 

Nil M_= 5 TLIM = O.OOIO 

_ G AMMA = 1.667 00E 00 OMEGA = 1 .257 00E 03 

__ N - ZERO C-SUB -S C-SU B- P 

HUB 6 . 29000E-03 9. 79c COE 01 5.897CCE 01 

Ml AN 6 . '710 00 E -03 ' 9 . 796 00 E 01 ~ 5. 8970 OE 01 

T IP 7 » 130 00E-03 9„79600E 01 5.39 7C0E 01 

. BETA : _____ J 

HUB . • 0. OOOOOE-39 G« OOOOOE-39 Q.00000E-39 

MEAN . 0. OOOOOE-39 ’ 0 T 000 00 E- 39 6. 0 0 00 0 E -3 9 

TIP 0. OOOOOE-39 0. OOOOOE-39 0. OOOOOE-39 

1 01 = 0_ ID? = 4 X a 5.3A000E-01 

■ KR4 = _0 _ KR 5 = _0 KR6 = 2 KR7 = 1 


VSH 

= 1. 30 49 7 E 

00 

VSM •= 

■1.32837E 00 VST = 

VPM 

= 870203 2 E- 

-01 ‘ 

V P T = 

7 » 91 03 3 E— 01 ; 


IK LITTLE A ' LITTLE B 


1 

2 

-0. OOOOOE-39 
-0. OOOOOE-39 

0 . 0000CE-39 
C, OOOOOE-39 

3 . 

4 

-0. OOOOOE-39 
-0. OOOOOE-39 

0. OOOOOE-39 
0. OOOOOE-39 

■ 5 

-0. OOOOOE-39 

0 oOOOCOE— 39 

6 

-0. OOOOOE-39 

O.OOCOCE-39 

7 

-0. OOOOOE-39 

0. OOOOOE-39 

8 

-0. OOOOOE-39 

0. OOOOOE-39' 

' 9 

— 0 . OOOCO E- 39 

0. 00000E-39 

IK 

M (IK) 

N( I K ) 

1 

0. OOOOOE-39 

0. 00000E-39 

2 

0. OOOOOE-39 

0, 00000E-39 


Et VELOCITY AND DENSITY 


WGIV E M = 6.- 51000E-02 

W-SUB-CR RHO . W CR 1/R • SUB C R 

6 . 687 50 E 02 7.91800E 02. 0. OOOOOE-39 1.99200E-01 

6 . 6 8 7 50 E 02 7.91800E 02 . . . 

6 .6 8 75QE 02 7,_91800E 02 0.00000E-39' 2. 2 5800 E- 01 


JX = 2 JY = 2 J7 = 3 



1. 352192 00 V PH a 8 o 13 133E-01 


ALPHA 

O.ObobbE-39 
0 .OOOOOE-39 
0. OOOOOE-39 
0. OOOOOE-39 
0 .00000 E— 3 9 
0. OO OOOE- 39 
0. 00000E-39 
C. 0000 0E- 39 
0. OOOOOE-39 




3 

4 

5 

0 *000005-39 
0 » 00000 E- 3 9 
0 * QQ000E-39 

0*000005-39 

0.00000E-39 

O.OOGOOE-39 




6 

7 

-C.00Q00E-39 
-0 » 0000GE-3 9 

0 * 000 COE- 3 9 
0.00000E-39 




8 

9 

-0 o 00000E-39 
-0*000CC£-39 

0.00000E-39 
. 0. OOOOOE— 39 




PH 

= --0* OOOOOE- 39 

PM = 0* OOOOOE— 39 

PI = 0 . 00000 E— 39 



QH = 

1 * OOOOOE 00 

OM = 1. OOOOOE 00 

QT = 1. OOOOOE CO 




WSH 

WSM 

= 6 * 96 852 E- 01 

= 7.09349E-01 

WMH = 5.34000E-0I 

WMM = 5* 340006-C1 

WPH = 4 * 34 240 E -01 

WPM = 4 » 2 8 285 E -01 

■ ; ' 1 


WST 

= 7 o 22G69E-01 

WMT = 5.340C0E-01 

WPT = 4.22412E-01 




A{ IK) 


5 

5* 

4 8 2 3 E ~ 0 1 

5 * 234 5 E- 

•01 

4 * 99 9 7 E-0 1 

4 * 7 79 3 E-0 1 4 *5737 E-01 

4 *'332 3 E- 01 

4* 2044E-01 

4* 0390E-01 

5*7901 E- 01 

5 . 

5 2 7 8 E-0 1 

5 * 2647E- 

■01 

5 . 0144 E-0 1 

4.7793E-01 4* 5 6 01 E-0. 1 

4.3563E-01 

4. 16 71 E-0 1 

3* 9917E-01 

5® 856 1 E-0 1 

5. 

5 7 29E-01 

5*2 94 8 E- 

•01 

5. 02 91 E -01 

4 ©7793E-01 4*54645-01 

4*33035-01 

4* 13005-01 

3.9447E-01 


N = 1 X = WMM/TfCR ' = 5 73 4 0 00 E— 1)1 WT FLOW CALC = ~ sTel 274E'~02 ”D ■= -4, 65035E~02 


WSH = 

6* 31 604 E- 

■01 

WMH = 

4 * 840G0E— 01 

WPH * 

3*935815-01 

WSM = 
WST * 

6*429305- 
6* 54459E- 

■01 

•01 

WMM = 
WMT = 

4 • 840 C0E-01 
4. 84 0 0 0 E - 0 1 

WPM = 
WPT = 

3. 88183 F. —01 
3 * 8 2860E-01 


A ( IK) 


5» 3952E-01 

5.1254E-01 4* 8726E— 01 4.6379E 

-01 

4 

* 42 1 2E— 0 1 4*2212 E— 01 4.0368E-01 

3, 8667 E-01 

3* 7094E-01 

5.459QE-01- 

5.5222E-01 

5*172 5 E-01 4 »9030E-Oi 4*6525? 
5. 2 1 95c- 01 4* 9335E-01 4.6671E 

-01 

-01 

4 

4 

*42125-01 4*20805—01 4*0113E-01- 
*4212E— 01 4*1 948E-01 3.9869E-01 

3 * 8312E-0I 
3 * 7 95 8 E— 01 

3® 6646E— 01 
3*6201E-01 

N = 2 X = 

WMM/WCR = 4* 84000E— 01 ■ WT FLOW i 

CALC = 6 * 31 769E-02 D = 2.95401E-02- 



WSH * 6*642285-01 WMH = 5.09000E-0! 
WSM = 6*761 3 9 E— 01 WMM = 5.09000E-01 

WPH 

WPM 

= 

4 * 13910E-01 
4 • 08234E— 01 




WST 


6 * 8 8264E- 01 WMT 


■5.090G0E-01 WPT = 4.02636E-01 


5.5743E-Q1 5.3097E-01 5.0584E-01 4.8228E-0I 4.6G36E-01 4.4DQ3E-01 4.2121E-01 4.0377E-01 3.8761E-01 

5.6361E-01 5 » 3 562E-01 5.0888E-01 4,8375E-01 4.6036E-01 4.3869E-01 4.1865E-01 4.00I2E-01 3.82-99E-G1 

5 » 6971E-01 5« 4 025E-01 5. 119 2 E~ 0 1 4.8522E-01 4.6Q36E -Q 1 4.3735E-01 4.16Q9 E-01 3 . 9649€~01 3el8JtiE-Q_! ... 

N = 3 X — WMM/ViCR = 5. 090Q0E-Q1 WT FLOW CALC = 6»57059£--Q2 , D = -9 . 30756E-03 


. WSH = 
WSM = 

6.56284 E— 01 
6.68C53E— 01 

WMH = 
WMM = 

5. 029 12 E- 
5.02912E- 

01 

01 

WPH = 
WPM = 

4..08960E-01 

4.03352E-01 

WST = 

6» 80032 E-OX 

WMT = 

5 • 02912E- 

01 

HPT = 

3.97820E-01 


AUK) , - - ■ 

‘T. o i' 4 oF-'oT ' 4 l i i s 5 e - of" ^ oTTTT^ga e- o F3799 61 T . sTs 8 e- 6 1 

5 » 5944E—01 5. 3126E-01 5.0444E-01 4.7932E-01 4.5598E-01 4 .3438E-01 4.1444E-01 3.9602E-Q1 3, 7900 £-0 1. 
5.6559E-01~535 9 IE- 01 5 .0748E-01 'T. 80 7 9 E- 01 4.5598E-01 4.3305E-01 4.1190E-01 3.9241E-01, 3.7445E-01 

■N « 4 • X- = WW/ WC'R~» 5 7^2 9 1^E“ 0 1 H T F"LOW~C A L C~= 1750998E-02 D~7 2763751E-66 _ 





SECOND STAGE WHEEL 101 BLADES VARIABLE PASS t 

JJ ERATI A J1 I T H 0 D 8/5 # 

NLIM = J5 TLIM = O.OO IO 

GAMMA = 1.66700E 00 OM EGA = 1.25700E 03 

■ N - Z ERG C - S UB-S . C-SUB-P 

HUB 6. 330Q0E-0 3 9.79600E 01 5.897Q0E 01 

"WEAN '6r75'000E~-"03 9.79600E 01 "5. 8 9 700 E 01 

TIP 7.18000E-03 _ 9.79600E 01 5.89700 E 01 

y BETA 

HUB 5* OOOOCE 00 5.0000GE 00 5.00000E 00 

MEAN 5. 000 0 0 E 00 • 5;00000E 00' ' "5 ."000 COE 00“ 

TIP 5. 00000E 00 5 . OOOOOE 00 J.0G000EJ)0 

1D1 =• 0 ID2 = __ 5 X = 5 . 3 1 0 0 0 E - 0 1 

KR4 =. 0 KR5 ~ 0 KR6 = 2 KR7= 1 


VSH 

= 1.30718E 00 

VSH = 

. 1 . 3306 2 E 00 VST = 

VPM 

= 8.0097 8E~01 

VP T = 

7.89734E-01 

IK 

LITTLE A 


LITTLE B 

1 

2 

— 3.81331 E-02 
-3. 75071 E- 02 


2.19110E 02 
2.191 10E 02 

3 

> 4 

—3 • 6901 2 E-02 
. —3 . 63147E-02 


2. 191 10 E 02 
2 . 191 1 OE 02 

- 5 
6 

-3. 57465 E-02 
—3. 51957E-02 


2.19110E 02 
2.19110E 02 

7 

8 

— 3.46617E— 02 
-3.41437E-02 


2. 191 10E 02 
2.191 10E 02 

• 9 

-3.36409E-02 


2.19110E 02 

IK 

MI IK) 


N( IK) 

1 

2 

4. 90979E-04 
3. 65 2 27 E- 04 


2.19002E 02 
2.19029E 02 


SE» VELOCITY AND DENSITY 

6 6 " v - - - • 

WGIVEN = 6 . 51Q0 Q E-Q2 , 

W-SU8-CR RHO W CR 1 /R SUB C R 

6.6-87 50 £ 02 7. 88 460E 0 2 0.0 0000E- 39 1. 992 00 E-0 

6.68750E 02 7.88460E 02 

6.68750E 02 7 .88460E 0 2 O.OOOOOE-,39 2. 2580 0E -01 



1.35 505 E 00 VPH = 8.12115 E -0 1 


ALPHA 

6 .3*3 9 b i t - 05 
6. 23555E-Q5 
6, 134 33 E- 05 
6. 037 31 E- 05. 
5 . 942 35 E- 05' 
5.85 1 29 E- 0 5 
5. 76 2 '5 IE- 05 
5 • 6763 9 E— 05 
5 . 592 8 OE- 05 



!t— » 



3 

4 

5 

2 • 41 523E-04 
1.19802E — C4 
0 * OOOOOE- 3 9 

2 <i 19057E 02 
2 « 19083E 02 
2. 19110E 02 






6 

-1. 17941E-04 

2 » 19135 E 02 






7 

—2 . 34079 E- 04 

2.-19161E 02 






8 

— 3*4846 9 E— 04 

2.19186E 02 






9 

-4.61I60F-04 

' • 2.19211E 02 






PH 

* - 2. 91 345 E 00 

PM = 0® OOOOOE— 39 

PT 

= 2 . 91 4 84 E 00 




QH = 

= 1 * 00049E 00 

OH = 1. OOOOOE 00 

OT = 

= 9. 99539 E- 01 




’ ft * 4 * ' "■ - ;;i ■; y 

WSH 

= 7. 00 150 E-01 

WMH = 5. 35619E— 01 

W PH 

= 4 * 34984E— 01 




' WSH 

= 7.06558E-01 

WMM = 5.31000E-01 

WPM 

= 4. 25 3 19 E— 01 




WST 

= 7 ® 13298E— 01 

WMT = 5.263995-01 

WPT 

= 4 * 15715E— 01 




AUK! 7 ■ • ./■ ' • ■ ' ■ 

5.7548E-01 5.4974E- 

■01 5.2485E-01 5.0123E 

-01 

4 * 7905 E- 01 4.5834E-Q1 

4*3 9. 07 E— 01 

4. 2 11 5 E-01 

4 *0449 E-01 

5.7851E-01 5 * 5122E- 

01 5.2470E-C1 4*9950 E 

-01 

4 *758 6 h - 0 1 4*5383 E~ 01 

4 * 3337E— 0 1 

4. 1439E-01 

3® 9680E-01 

5* 8164E-01 5.5279E- 

01 5 « 2460E-01 4.978C-E 

-01 

4* 7266E-01 4. 4928 E- 01 

4*2762 E— 0 1 

4* 0759E-01 

3 » 8907E-01 

N = 

1 X = WMM/WCR 

= 5 * 31 C COE- 01 WT EL 

QW CALC = 6 * 797Q4 E-02 

0 = ~4 .4092 

2E-C2 


WSH 

= 6 * 34 75 9 E- 01 

WMH •= 4® 85 595 E- 01 

WPH 

= 3.94359E-01 




WSH 

= 6. 4002 7 E~ 01 

WMM = 4 » 8 1 C 0 0 £ ” 0 1 

WPM 

=. 3*85270 E- 01 




WST 

= 6»4557f F-01 

WMT = 4*764225-91 

WPT 

= 3*7 6 246 E— 01 




At IK) 

5.4132E— 01 5.1419E- 

01 4* 8876E-01 4.6514E 

\J A, 

4.433CE-01 .4* 2315 E— 01 

4 *045 8 E-01 

3* 8743 E-01 

3* 7159E-01 

5.4428E-01 5. 1542 E- 

01 4® 8830E-01 4 * 831 2 E 

-01 

4*39385-01 4. 1849 E— 01 

3 *93825-01 

3* 8071 E-01 

3 . 6403 E-01 

5.4737E-01 5 » 1673E- 

•01 4 * 8789E-0 1 4.6112E 

-01 

4.3646E-01 4*1381 E— 01 

3 *930 3 E-01 

3*73 97 E-01 

3 * 5645 E-01 ' 

N = 

2 X = WMM/WCR 

= 4 . 8 1000 E- 01 WT FLOW CALC = 6.29851E-02 

D = 3 * 24866E-02 



WSH 

= 6.67454E-01 

WMH =- 5.10607E-01 

WPH 

= 4 . 14-672 E-01 




WSH 

= 6 . 73293E-01 

WMM = ' 5 * 06000E-01 

WPM 

= 4 . 05295E-01 




WST 

= 6® 794 37 E— 01 

WMT = 5.01410E— 01 

WPT 

= 3.95980E-01 ; 





A ( IK) 



5 ® 591 2E-01 5. 3256 E— 01 5.C729E-G1 4.8358E-01 4.6151E-01 4.4104E-01 4.2207E-01 4.0450E-C1 3.8&23E-C1 
5« 6215E-01 5 . 33 92 E- 01 5.0699E-01 4.8I7IE-Q1 4.5S21E-0I 4.3644E-01 4.1633E-01 3.9776E-01 3.80592-01 
5.6529E-01 5 . 3538E-01 5.0674E-0 1 4.7986 E-01 4.5489E-01 4.3182E-01 4 .1 056E-01 3 .909 7 E- 01 3 . 72^35-01 


N = -3 X = WMM/WCR = 5.06Q00£~01 WT FLOW CALC =. 6.55314E-02 0 = -6.62701 E-03 


" , ■ • , ’ ' ' ■ /' ’ \ •: * 

■ WSH = 

6. 61816E-01 WMH = 

5 . 06 294 E— 01 

WPH = 

4.1 1 169 £-01 



- WSH = 

6. 67557E-01 l#1M = 

5.01689E-01 

WPM = 

' 4.0 1842E-01 



w $T = 

6.7359SE-01 WHT =. 

4.97 101 E— 01 

WPT = 

3.92578E-01 • , 




STTKT 


375616iT-01 5 ® 2947E-0T 5.04161-01 478046E-01 4.-5842E-01 4.3799E-01 4 . 1909E-01 4. 01'59E-“6F' T.13538E-6T 

5 .591 8E— 01 5 . 3082E-01 5.0383E-01 4.7856E-01 4.5510E-01 4.3339E-01 4.1335E-01 3.9485E-01 3.7776E-01 

5. 623 IE -01 5 » 3 225 E- Q"T 5 ,Q356E-dr 4. 76&9E-Q1 4.5176E-0I 4.2875E-01 4.0757E-OI 3. 8807 E-oO‘.”7oTlE-bT 

N = 4 X = WM7¥eir~^ TifiTbWE-Oi WT" FTWCALC = . 6.fQ999E-p2 O - ^ 


1. 9520 5 E- 06 



SECOND STAGE WHEEL 101 BLADES VARIABLE PASSAGE , VELOCITY AND DENSITY 


ITERATIVE METHOD 

8/5 

/ 66 




: * 

NLIM 

= 5 TLTM = 0.0010 







GAMMA = 

: 1.667 COL 00 OMEGA = 

1.2570GE 03 

WGI.VEN = 

.. 

51000E-02 ' 




N - ZERO C-SUB-S 

C-SUB-P 

VI— SUB— CR 


RHO V CR 

i/R sue c . 

R 

HUB 

6 . 450 00 E— 03 9.79600E 01 

5 o S9700E 01 

6.68750E 

02 

7 » 83 7 8 0 £ 02. 

0.00000 E-39 

1 « 99200E-0 1 

MEAN 

6. 8SOOOE— 03 9. 7 06 COE 01 

5 • 89700E 01 

6 « 6 87 50 1 

02 

7. 83780E 02 



TIP 

7 • 31000E-03 9.79600E 01 

5.89700E 01 

6.68750E 

02 

7.8378 OE 02 

0.00000 E- 39 

2 . 2 5800E-01 


BETA 







HUB 

1.50000E 01 1 # 50000F 01 

1.500Q0E 01 




A, 


■MEAN 

TIP 

1.50000E 01 1 « 50000E 01 

1.50000E 01 1 « 50000E 01 

1.50000E 01 
1 . 5000 OE 01 






ID1 - 

0 I D 2 = 6 X = 

5 . 2 30 COL- 01 

JX = 2 

JY 

= 2 J7 = 

3. 


KR4. = 

0 KR5 = . 0 KR6 = 2 

KR7 = 1 







- • VSH 

= 1. 31383c 00 

VSM = 

1.33 796E 00 

VST = I.36253E 00 VP!! = 8.08917E-01 

VPM 

= 7.97562 E— 01 

VPT = 

7 . 8 6 3 6 6 E - 0 1 


IK 

LITTLE A 


LITTLE B 

ALPHA 

1 

-3 . 362 82 E— 01 


6.5C671E 02 

—5 . 5 9068 E— 04 

2 ■ 

—3 * 30761 E- 01 


6.50671E 02 

-5.49S89E-G4 

■ 3 

-3.25418E-01 


6. 5 0671 E 02 

—5 . 41 007 E— 04 

4 

-3.20245E-01 


6.5G671E 02 

-5 . 3 24 08 E- 04 *• 

5 

-3. 15234E-01 


6.50671E 02 

—5 .-24 077E-04 

6 

-3. 10378 E- 01 


6.5G671F 02 

-5 . 16003E— 04 . . . . . 

7 

-• t-3.05669 £-01 


6.5C671E 02 

-5 . 03 174 E- 04 

8 

■ —3 . 01100E— 01 


6.50671E 02 

■. -5 . 00579E-04 

9 

-2 * 966 66 E- 01 


6.5C-671E 02 

—4. 93208E-04 

IK 

Ml IK) 


N 1 IK 5 

• ' •' ’ ’ ’ - ■ 

1 

4.32975E— 03 


6.47860E 02 


2 

3.22080E-03 


6.485 7 9E. 02 






. . , v " -- ... - ; ’• ■ •• . 



3 

4 

5 

2 * 1 2990 E— 03 
1 * 05648 E- 03 
0. QQGOCE— 39 


6.49287E 02 
6 » 49984E 02 
6 * 506 71 E 02 





6 

7 

■ -1.04008E-03 
— 2 « 06426E-03 


6.51348E 02 
6 , 5 20 1 6E 02 





8 

9 

-3*07301 E-0 3 
—4* 06680E-03 


6 * 526 74E 02 
6. 533 23 E 02 





PH 

= -8. 6 35 42 E 00 

PM = 

0* 00C00E-39 PT = 

8 * 67172E 00 




QH = 

1 * 00434E 00 

QM - 

1. OOOOCE 00 QT = 

9*9594 IE — Cl 





“WSrl “=• • 
. WSM = 

7 *071 55 E— Gi 
6» 99752E— 01 

WMH = 
W M M — 

5* 382386-01 
5 , 23000E-01 

WPH = 
WPM = 

4*35 390E-01 
4 « 17 125 E— 01 



WST = 

6*9211 4 E— 01 

WMT = 

5. 0 7963 E— 01 

WPT = 

3 . 99445 £-01 




'Ai ik) ' 


17?a79E-0l 5 "* 5 2 77 E -~0T ~ 

. 5.7529E-01 5. 4724E-01 


5T7T 6 0 E - 0 1 5 ;4150E- 01 


5 *'274 9 E — 0 1 5 
5*200 8 E- 01 4 
5*12472-01 4 


03 44E :: 
9436 E- 
851 Of 


0 1" 4* 308 4 F— 01 4.5 973 E-0 1 4.4-007E-OI 4.2180E-0). 
01 4,7 029 E-Q 1 4*47916-01 4*27176-01 4.0798E-01 
0 1 ' 4 * 5 962 C -0 1“ 4 . 3604E-0 i ' 4 « 142 9 E-0 1 ” 3 . 942 5 E- 0 1 


4® 048 IE-01 
3. 902 IE-01 
3*757 9 E - 6 1 


'“~fT=‘T % = WMM/WCR =' 5 * 23000E-01 Wf FLOW CALC = 6.80610E-C2 0 = -4*54841E-02 


WSH = 6.41178E-01 WHH = 4*880216-01 WPH 

WSFT * 6 * 32 85 4 E-0 1 WMM“= " 4. ?30T50E-6l '' WPM 

WST s .6 • 24264E-01 WMT = 4.58166E-01 WPT 


A( IK) 


5.4492E-01 

5 , 1737E-01 

4.9147E— 01 

4. 6738E-01 

4 * 45 1 OE— 01 4*2454 E— 01 4.Q558E-01 

3 * 88 G 8 £—01 

3, 7193E-01 


5*4024E-01 
5 .35306-01 

5 .10 7 IE- 01 
5« 0381E-01 

4* 8306E-01 
4.7444E-01 

4*57456-01 
4 * 47 38 E— 01 

4. 338 8 E— 01 4.1223E-C1 3.9235E-Q1 
4.2258E-01 3 . 99 91 E— 01 3.7920E-01 

3.7409E-01 
3 , 6025 E-01 

3, 5730E-01 
3.4289E— 01 


N = 2 X = 

WMM./WCR ' = 

4.730006-01 

WT FLOW 

CALC = 6. 294556-02 0 = 3.30946E-02 ' 

* v ' 



WSH = 6, 74167E-01 WHH - 5.1313QE--01 ~WPH = 4.15Q79E-01 

WSH = 6,663030—01 WHH = 4*980006-01 WPM = 3.97186 E-Q1 

WST. ~ 6,581 89E— 01 WMT = 4.83064E-01 WPT = 3.79865E-01 

“ati t<:t ; : " ~~ ; ; ~ ' 



= _3. 9 4 7 6 9 E - 0 1 
=“ 3, 77247E-01 
= 3 * 60 286E— 01 


5» 6260E-01 5 . 3567E— 01 5.0997E-C1 4.8582E-01 4.6331E-0I 4.4242E-01 4.23G7E-01 4.0516E-01 3.88.56E-01 
5 «, 5852E-01 5.2958E-01 5.0205E-G1 4.7630E-01 4.5242E-Q1 4.3035E-01 4.100CE-01 3.9123E-01 3.7392E-01 
5.5422E-Q1 ■ 5 . 2326 E-01 4.9394E- 01 4.6663E- 01 4.4 142E-01 4.1824E-01 3. 96 97 E-0 1 3. 7-744E-CI , 3. 5950E-01 


N = 3 X ~ W MM/W GR = 4.98000E-01 W T FLOW CALC = 6.55571E-02 D = -7 » 0 2 122E ^-03 


WSH = 67 6 82 93 E-01 HMH. = 5.08659E-02. 
WSM = 6.60348E-0I WMM = 4.93549E-01 
WST""= 6 » 521 49E— 01 ' WMf~ 4. 78 632 E-01 


M IK ) 

375^^~M”TiT32 50£-7ol 5T^^73E~ Ol"' ff~0r™4" .6012 E-0 1 4 .'3928^^ 1 5 £- 01 3.8 if6~2E— 01 " 

5. 5538E— 01 5.2630E-01 4.9874E-01 4.7301E-0I 4. 4 916E-01 4.2716E-0 1 4.0689 E-01 3.8821E^0l 3.7099E-01 
5.5096E~01 .5 ;i9 8 90541-01 4*6326E-0I 4 .381 IE-01 4.1502E-01 3.9383E-01 3.7440E-01 3.5657E-01 

N.= 4.:-X =“WMM7WCR »“ 4. 9 35491- 6T WTlOW CALC * 6.50999E-02 ' 0 =77 2. 04891E-06 - ’"“ r 7” 


HPH = 4. 11463 E-01 

jWP H = 3.936 36 E -01 

W P T = 3. 76379E— 01 


SECOND STAGE WHEEL 101 BLADES VARI ABLE . PASSAGE , VELOCITY AND DENSITY 


ITERATIVE METHOO S/5/66 


NLIM = 5 TLIM 

= 0 a 0010 .. 






GAMMA 

= 1.66700E OC 

OMEGA = 1 ® 25700E 

03 

WG1VEN •= 6. 

5 10 ODE— 02 




N - ZERO 

C-SUB-S C-SUB-P 


W-SUB-CR 

RHO W CR 

1/R SUB C 

• R 

HUB 

6.560-G0E-03 

9 » 7 96C0E 01 5» 897G0E 

01 

6. 6 87 50 E 02 

7® 77 760 E 02 

0.0Q000E-39 

1 e 99200E-01 

"TfETAN 

TIP 

7 o 00 0 00 E— 03 
7« 44C00E—03 

9*7960 0 E 01 5 » 897006 

9 * 7 5 6 0 0 E 01 5.89700E 

01 

01 

6.68750E 02 
6. 68750 E 02 

7 c 77 760E 02 
7.77760E 02 

0. 00000E-39 

2» 25800E-01 

BETA 

HUB 

3. OOOOOE 01 

3 aOOOOOE 01 3. OOOOOE 

01 





ME AM 
TIP 

3« 000 COE 01 
3. OOOGOE Cl 

3 * OOOOOE 01 3. OOOOOE 

3.0000CE 01 3c OOOOOE 

01 

01 





ID1 = 

0 TD2 = 

7 X = 5 * 14000E- 

01 

JX = 2 JY 

= 2 JZ = 

3 


KR4 = 

0 KR5 = 0 

KR6 = 2 KR7 = 1 







VSH = 

1 a 31 99 6 E 00 

V SM = 1* 34 4 77 £ 00 VST = 

I * 37004 E 00 

VPH = 8 . 05997 E— 0 1 


VPM = 

7 o 9442 IE— 01 

VPT = 7* 830I2E-01 






IK 

LITTi E A 

LI1 TLE B 


ALPHA 




. 1 
2 

1 « 2 5 502 E 00 
lc23442E 00 

1 * 25700E 03 
1.25700E 03 • 


- 2 c 08647E-03 
-2c05222E-03 


.... 


3 

4 

1.21448E 00 
I.19517E 00 

1 * 25700E 03 
1.25700E 03 


—2 • 01907E— 03 
— 1 * 98697E-03 




. 5 

6 - 

1.17647E 00 
1.15835E 00 

1 » 25700E 03 
1*25700E 03 


-1 o 955 88E-03 
-1. 925 75 E- 03 




7 

8 ' - 

1.14077E 00 
1.12372E 00 

• 1 c 257C0E 03 
1.25700E 03 


-1.89653E-03 
— 1 » 8 68 19 E— 03 


; 


9 ' - 

1.10717E OG 

1 # 25700E 03 


— 1 • 84068E-03 


, • •• - 


IK 

MUKi 

N ( IK) 






1 

2 

I » 61589E-02 
1.20202E-02 

lc23685E 03 
1.24198E 03 



• 






3 

4 

5 

7 » 94 889E-03 
3 . 94285E-03 
0 . 00000E-39 


1 . 24705 E 03 
1 . 2 5205E 03 
1. 25700E 03 




6 

7 

-3.88163E-03 
-7 . 70391 E— 03 


1 . 2 6 1 8 9 E 03 
1.26672E 03 




8 

9 

— 1* 14686E-02 
— 1.51775E-02 


1.27150E 03 
1.27622E 03 




PH 

= -1. 65 852 E 01 

PM = 

0. 0C000E-39 

PT a’ 1.68469E 01 



OH = 

1.01629E 00 

QM a 

l.COOOCE 00 

QT = 9® 84937-E— 01 




VJSH 

WSM 

= 7 o 22782E-01 

= 6.91212E— 01 

WMH = . 
WMM = 

5. 47577E-01 
5. 140 00 E-01 

WPH = 4® 41346E— 01 - 

WPM = 4.08333E— 01 



HST 

= 6. 59602 E—Ol 

WMT = 

4® 81445 E-01 

WPT = 3 . 76978E— 01 




AUK) ' " ~ ' ' ■' 

5T85'93E^0F 57599 8E-0l~57 3453 E - 0 F 5 » 1 017 6-0 l"4 . 87 1 3 E-01~ 4 ®^T65£-6l " 4.455 

5.7U6E-01 5.4234E-01 5.1457E-C1 4.8837E-01 4,63936-01 4®*X27E-01 4.2031E-01 4.0095E-01 3.8307E-01 
5,5498E-01 5 .2 34 8 E - C 1 47 9 '3646—01 "4.6585F-01 4.4021E-0X 4.1666E-01 3,95066-01 3.7525E-01 3.5707E-01 

N~ ■ 1 X ="'WMM/WCR~“ 'T714006 E-01 ' WTUOW CALC = F.77831E-02 D~^ ”-4 7m" 49E-G2 


HSH = 

6*55708 E-01 

WMH = 

4* 96763E- 

*01 

WPH = 4. 

G0389E— 01 

WSM = 

6. 23 973 E— 01 

VI MM = 

4*640006- 

*01 

WPM = 3 e 

68 611 E-01 

MST = 

5® 92131E-01 

WMT = 

4.32199E- 

-01 

WPT = 3® 

384176-01 


A ( IK) 


5, 5289E-01 5 . 25 10E-01 4,98826-01 4.7427E-01 4,51516-01 
5«3513E— 01 5 . 0 4 9 8 E~ 0 1 4 • 768 5 E- 0 1 -4 .'5 089 E-01 4 . 2 705E-01 
5« 1602E-01 4 . 8375E -01- 4.5405E-01 4. 2694E-01 4.0228E-01 


4,30486-01 4,11066-01 3.9313E-01 3.7656E-01 
4, 0521 E-01 3.85196-01 3.6684E-01 3.4999E-01 
3_. 7 9 8 8 E- 0 1 3.5950 E- 0 1 3 .40 93 E-01 _3. 23?9E-_01 


N = 2 X = WMM/WCR = 4.6400 QE-01 ViT FLOW CA LC = 6.25460E-02 ' 0 = 3. 923 17 E-Q 2 


WSH = 

6. 89245E— 01 

WMH =• 

5.221 70E-01 

WPH = 

4.20367E-01 

WSM = 

6.57593E— 01 

WMM = 

4 . 89000E— 01 

WPH = 

3. 88472 E— 01 

VIST - 

6* 25866E-01 

WMT ■= 

4.56822E-C1 

WPT = 

3. 57697E-01 


A( IK) 



5.7019E-Q1 5.4317E-01 5.1719E-01 4.9265E-01 4.69716-01 4.4837E-01 4.2858E-01 4.1023E-G1 3.9323E-01 
5.5390E-C1 5.2426E-01 4.9620E-C1 4.7003E-01 4.4582E-0I 4.2351E-01 4.Q298E-01 3.8409E-01 3. 66706-01 
5 * 3623E-01 5. 04196-01 4.743 0E-01 4. 4676E-01 4.2155E-01 3 . 98 51 E- 01 , 3.. 77A8E -01.- 3-4 5*836 fc- 01 3.4067E-01 


N = 3 X = WMM/WCR-* 4.890 00E- 01 M T'FLQW CALC = 6.521B 2 E-02 0 = -1.81 5 74E-03 


HSH = 

6. 87733 E-01 V 

JMH = 5.210246—01 

WPH = 

4. 19944E-01 

ws« = 

6. 56076E— 01 V 

WM = 4. 87873E-01 

MPM = 

3 . 87576 E-01 

■ WST = 

6® 24345E— 01 V 

,’MT = 4. 55712E— 01 

WPT = 

3.56826E-01 


"ATI KT~~ " - 

Is 5 » 16 3 8 £ - 0 1~~4^7 1 8 ^ 474T5TE-01 4T^78 o¥- 0"1 ' 4~. 0~ ?~4 7 g- 5 1 ~ 3 * 9 24 8E - 0 1 

5*53096—01 5.2342 E-01 4. 95346-01 4.6918E-01 4, 44996-01 4.227OE-01 4.0219E-01 3.8332E-01 3.6595E-01 
5 . 3 53 5 E - 01" 5 ® 03 2 9 E- 0 1 4.7 34 IE -0 1 ' 4 . 45 88 E-01 4. 2069 E-0 1- 3 . 9 768 E-0 1 3.7668 E-01 1^5 74 96-0 1 ' 3 . 39 9 3 E - 0 1 

N = 4 • “WT “FLOrc'ATC^ 6. 51000.E-02 D = 572T5 4lE- 07 '' ~ 


SECOND STAGE WHEEL 101 SLADES VARIABLE P AS SAGE , VE LOC I T Y AMD. DENSITY 


ITERATIVE HE THOD 8/ 5/ 66 


NLIM 

= 5 TLIM = O.GOIQ 






GAMMA * 

= ■ 1.66700E 00 OMEGA = 

1* 25700E 

03 

WG I VE N = 6.5IO0OE-O2 




N - ZERO C-SU8-S 

C-SU3-P 


W-SU8-CR RHO W CR ' . 

1/R SUB C 

R 

HUB 

6 . 68C00E— 03 9. 79600E 01 

5 ® 89 700F 

01 

6.68750E 02 7.7174QE 02 

0 . OOOOOE— 39 

1 o 99200E-01 

MEAN 

TIP 

7® 1 3000E-03 9 ® 7 9600E 01 

7.580C0E-Q3 9.796G0E 01 

5.8970CE 

5.89700E 

01 
0 i 

6 * 687 50 E 02 7.71740E 02 

6*687506 02 7.71740F 02 

0. 00000E-39 

2® 25800E-01 


BETA 






HUB' 

4.500006 01 4.50000E 01 

4® sOQQOE 

01 




MEAN 

TIP 

4® 50000E 01 4.500G0E 01 

4 . 50000 E 01 4 * 5000CE 01 

4 o 5000 CE 
4. 5G000E 

•01 

01 




1 0.1 - 

0 I 02 = 8 X = 

5 .070006- 

0 x 

JX = 2 JY = 2 JZ = 

3 


KR4 « 

0 KR5 = 0 KR6 = 2 

KR7 = 1- 







VSH = : 3 2 6 6 8 E 00 V S M ~= 17352' 19E~ 00 ~‘VST = 1 . 37819E 00 VPH""=" "" 8 » 02 823E-01 


VPM =' t * 91-633 E” 01 "VPT = 7.79416E-01 


IK 

LITTLE A 

LITTLE 

e 

ALPHA 

1 

-2. 51004E 00 

1.777676 

03 - 

-4 ® 17 29 4E-C3 

2 

-2.46883E 00 

1 « 77767 E 

03 ■ 

-4.104436-03 

3 

-2 ® 42895E 00 

1*777676 

03 

-4 c 0 38 13 E- 03 

4 

— 2 . 39034E 00 

.1® 77767E 

03 

-3.973946-03 ‘ • \ : 

5 

-2.35294E 00 

1.777 67E 

03 

-3.911760-03 ' 

6 

-2.31669E 00 

1.77767E 

03 

- 3.851 SUE -03 

7 

-2.28154E 00 

1 » 77767E 

03 

—3 .79306 E— 03 

8 

-2.24744E 00 

1.77767E 

03 

—3 . 73637E-03 

- 9 

-2.214356 00 

I ® 7 7767E 

03 

-3. 66135E-03 

IK 

M ( IK) 

N { IK) 


’ 1 ■ , - - ' - J 

.1 

3.231776-02 

1 » 72113E 

03 


2 

2 .40 403 E- 02 

1.73544E 

03 




3 1.58978E-02 1.74963E 03 

4 7.88571E-03 1.76370E 03 

5 0 . 00G00E- 39 1.77767E 03 

6 -7 .7 63 26E— 03 ‘ 1.791 5 2E 03 

7 — 1 » 54G78E-02 1.80527E 03 ' 

W -2 ,29313 E-0 2 ' 'I. 818 9 It 03 

9 -3.035 50 E-0 2 ^ I.83245 E 03 

PH = -2. 32690E 01 PM = 0.C0000E-39 PT = 2.40091E 01 


. 7 OH = 

1.03285E 00 

QM = 

l.OOOOOE 00 

QT = 

9 , 70101E-G1 


WSH = 

7 ® 42399E-01 

WMH = 

5 ® 59 5 90 E- 01 

WPH = 

4.49252E-01 

WSM = 

6, 85560E-01 

WMM = 

5 • 07 000 E-0 1 

WPM = 

4 •01Q5-4E— 01 

WST = 

6. 29849E— 01 

WM.T = 

4. 570 13 E-0 1 

WPT = 

3* 5 620 3 E-0 1 


A< IK)" 


“57943¥E-G" 1~5T6 8 7 3 E- 0 1 ' 5743 20E-0 1 5.185 6 E - Of 4'. 9 5 1 e F-0 1 
5» 6836E—01 5.3883E-01 5.1047E-01 4.8377E-01_ 4.5693E-01 
*~57?B5 2 E-0 1 " 5 . 0 5 9 2 E-0 1 4 . 7 54 6 E - 0 1 "4 .4 7 39E-G 14.216 9 £ -0 1 


4 73 22 E- Of 4.5 268 E-0 1 
4 „ 35 9‘ft-0 1 4.1472E-01 
3.93235—01 3 .76825-01 


4.3352E-C1 4.1569E-01 
3.9516E-01 3 • 7 7 1 1E-C1 
3 .572 7f -01 3. 3939E-0I 


N = 1 X 


WCR "= 5. 07000 E-0] 


WT FLOW CALC = 


-01 E-02 


0 = 


■07077E-02 


WSH a 

6.73886E-01 

WMH = 

9 

WSM = 

"6. 179302-01 

WMM ' = 

4, 

WST = 

5 , 63000E-01 

KMT = 

4. 


G7948E-01 WPH = 4.G7793E-C1 

5 7 0 0 6 fc- 0 1 WP M = 3*61 50 2 E-0 1 

085C8E-01 WPT = 3.18398E-01 


At IK) 


5.6246E-01 5 . 34 54 E- 01 5.0790E-01 4.B289E-01 
373T62E-0T“5T0 0 8‘4E- 0 1 "4 7722 1E-0 1' 4. 4584 E- 0 1 
4. 9 74 3 E-0 1 4.6462E— 01 4.3473E-0I 4.0767E-01 


4.5961E-0I 4.3804E-01 4.1310E-01 
4 .2 168 E-0 1": 3,9959 E-ClT. 793 9 E-0 1 
3 . 8322E-01 3 . 6 110 E-0 1 3.4108E-01 


3.9967E-01 3.8263E -01 
3. 60 89 E- 0 1 3 .43 9 3 E - 0 1 
3. 2 2 91 E-0 1 3. 0637 E-01 


N = 2 X = WMH/WCR = 4.57000E-01 VIT FLOW CALC = 6. 24 O64E-02 .0 = 4.1.3765E-02 


WSH a 7.08142E— 01 = 5. 33 769 E— 01 WPH = 4.28522E-01 

MSM = 6, 51755E— 01 WMM = 4.82000E-01 WPM = . 3.81278E-01 

~W$7 5,9642 4 E— 01 'WMT= 4732761E-01 ■, .WPT = 3. 3 7301 E-0 1 



5 ® 7925E-01 5.5230E-01 5.2609E-01 5.0116E-0I 4.7777E-01 4.5595E-01 4.3566E-01 4.1683E-01 3.9936E-01 
5 «5075E~01 5.2044E-01 4.9I82E-01 4.6520E-01 4.4063E-0I 4.1803E-01 3.9728E-01 3.7821E-01 3.6069E-01 
5.1867E-01 4» 8 58 IE — 01 4.5552E-01 4.2787E-Q1 4. 0273E-01 3.7989E -Q1 3 .591 4 E-0 1 3.4025E-01 3.2301E-01 

N = 3 X _= WMM /WC R * 4,8 2 0 0 0 E- 01 WT FLOW CA L C = 6.51320 £ -02' D = -4 . 9 2126E- 04 




SECOND STAGE WHEEL 101 BLADES VARIABLE PASS AGE t VELOC I TV AND DENSITY 


ITERATIVE METHOD 


8/5/66 



^ ■ 

NLIM = 5 TLIM 

a 0.0010 






GAMMA = 1.667Q0E 00 

OMEGA = 1. 2 5 700 E 

03 

WGl VEN = 6. 

51000E-02 




N ~ 7 ERO 

C-SUB-S .. C-SU6-P 


W-SUB-CR 

RHO W CR 

1/R SUB C 

R 

HUB 

6 . 77000E-03 

9.796C0E 01 .5 . 89700E 

01 ‘ 

6. 6 87 50 E 02 

7. 69 060 E 02 

0.000GQE-39 

1, 99200E-01 

“hewt 

7T2T0~00 E ~ 0 3 

9.7S600E 01 5.89700E 

01 

6.68750E 02 

7.69060E 02 



TIP 

7,67 000E-03 

9.79600E 01 5.89700E 

01 

6. 6 87 50 E 02 

7.69060E 02 

0. 00000E-39 

2.25800E-01 


BETA 




■■ y .- . •• 


.... _ _ ...J 

HUB 

5 o 5Q00QE 01 

5,5000 OE Cl 5 « 50000E 

0.1 




t 

MEAN 

• 5,500 0 0 E 01 

5.50000E 61 5 . 50000E 

01 





TIP 

5, 50000E 01 

5.50000E 01 5.50000E 

01 





ID1 

= 0 I D 2 = 

9 X = 5 • 04000 E- 

01 

JX = 2 ' •! V 

,= '2 JZ = 

3 

\ 

K.R4 

= 0 KR5 » 0 

KR6 =2 KR7 = 1 














¥SH 

= 1.33175E 00 

VSM = 1,35 6 7 7 E 00 VST = 

1 • 38344E ■ 00 

V PH =. 8. 00451E-01 


VPM 

= .7,38055 E~ C 1 

VP T = 7.77113E-01 






IK 

LITTLE A 

LITTLE B 


ALPHA 




*t 

-3.36852E 00 

2. 059 3 BE 03 


-5 *60 017 E- 03 




? ' 

• —3 ,313226 00 

2 . 059.3 5 E 03 


-5.50823E-03 




3. 

' 3’. 25970E 00 

2 .059 35 E 03 


-5 . 41 926 E— 03 




4 1 

-3.20789E 00 - 

2.05935E 03 


-5. 33311 E- 03 




y 

”'”-3.1 576 9 E 00 

2 . 0593 5 E 03 


-5. 2 49 67 E- 03 




u 

—3. 10905E 00 

2. 0593 5 E 03 


-5 . 16879 c — 03 




J ' 

— 3, 06188E 00 

2.0 5935 E 03 


—5 . 09037E— 03 




<\ 

-3.01611 E 00 

2. 0593 5 E 03 


-5 . 01429 E-03 




ri 

-2.97L7GE 00 

2 • 059 35 E 03 


-4, 94045 E- 03 


■ : 


:K 

M ( IK) 

N ( I K ) 




... • , .. 


v 

4.33710E-Q2 

1.97194E 03 






2 

3 » 22626E— 02 

1.99397E 03 








3 

4 

5 

2® 1335 IE- 02 
1.05828 E— 02 
0 ® 00000E-39 


2 * 0 1 5 8 8 E 03 
2 ® 03767E 03 
2 .05935 E 03 









6 

7 

— 1 ® 0 4 1 8 5 E- 0 2 

— 2 ® 067 76 E— 02 


2.08092E 03 
2.10237E 03 









8 

-3.078236-02 


2.12373E 03 









. 9 

— 4. 07370E-02 


2 ® 14497E 03 









PH 

- -2.68101E 01 

PM = 

0 . 00C0GE-39 

PT = 

2 * 79606 E Oi 







QH = 

= 1® 04433 E 00 

QM = 

l.OCOOOE 00 

QT = 

9.60082E-01 



















WSH 

= 7 ® 56707E— oT 

WMH = 

5.68207E-01 

WPH = 

4.54822E-01 







WSM 

= 6* 838I4E-G1 

WMM = 

5 • 04000E-01 

WPM = 

3.97633E-01 







■ ' WST 

= 6® 138896—01 

WMT = 

4.43 740E— 01. 

MPT = 

3.44836E-01 








AUK) 


6® 002 0£ -01 5.7 48 2 E- 0 1 5®4 9 2 8 £ - 0 1 " 5 . 24 4 7 £-*01 
5® 6749E-01 5 s 37 57E-01 5.08S6E-C1 4®8I87E-Q1 
5 72 9*22 E— 0*1 4® 96 06 E- 01 4 ® 6530E-0 1 ' 4 ® 3710E-01 


3 »0C 8? £-0.1 
4. 56777-01 
4 .1 138 F- 01 


4*785 4 fc— 01 
4® 3 3 56 E— 01 
3 ® 8 7 9 8 E ~ 0 1 


4 ® 5766 E- 01 
4.1217 E~0 1 
3 * 666 0 E— 0 1 


4. 3817E-01 
3® 9246E-01 
3® 4 728 E— 01 


4.2000E-01 
3.7429E-01 
3* 295 BE— 01 


N = 1 X* = «MM/V7CR = ** 5 . 04000 E- 01 


WT FLOW - CALC 


' = 6 * 79 665 E -02 


D = —4.403 20 E- 02 



WSH = 

6. 87168 E- 01 WMH = 

5® 1599IE— 01 

WPH = 

4 ® 1 302 5 E— 01 

WSM = 

6® 1 5 975 E— 01 WMM = 

' 4® 54000E-01 

WPM = 

3 ® 5 8 1 8 6 E - 0 1 

WST = 

5. 47 478c- 01 WMT = 

3® 9 5 73 6 E ~C1 

WPT = 

3 ® 07 5 31 E -01 


AC IK) 


5.6916E-01 5* 4120E-01 5.1433E-01 4.G899E-01 4.6535E-01 4.43 40E-0 I 4. 2308E-01 4.0428E-O1 3.8689E-01 
5.3045E-01 4.993 IE-01 4 .7037E— Cl 4. 43 74E— 01 4.1937E-01 3.971OE-01 3.7675E-01 3.5814E-01 3.4I09E-01 
4. 8712E-01 4® 540 4E- 0 1 4 .2 408 E-01 _3. 97 06 E- 01 3, 7273E-0 1 3.507 8E- 01 3 . 3 096E-01 3 * 1300 E-01, 2 . 9669 E-OjL 

N - 2 X ■= WHM/WCR = 4.54000E-01 WT F LOW C ALC « 6.2 5614E-02 D = 3.89947E-02 


WSH = 

' . WSM =• 

7 . 2193 7 E— 01 
6 . 49895E-01 

WMH •=. 
WMM = 

5.42099E-C1 
4. 79000E— 01 

WPH = 
WPM = 

4 .33924E-01 
3 . 779 10E-01 

■ WST = 

5. 80684E-01 

WMT - 

4. 19738E— 01 

. WPT = 

3 * 26184E— 01 


A{ IK) 



5,8555 E- 01 '5.58716-01 5.3238E-01 5.0720E-C1 4.8348E-01 4.61306-01 4.4065E-01 4.2146E-01 4.0365E-C1 
5.49746-01 5. 1905 E— 01 4.90096-01 4.6319E-01 4.3839E-01 4.1560E-01 3.9468E-01 3.7549E-01 3.5785E-01 
5.0 88 3 E -0 1 4. 75 5 7 E- 01_ 4 . 4 5 i 0 E- 01 4.174 1 E-0 1 3,9 232 E- 0 1 3. 6 9 60E- 0 1 3 .4900E -01 3 . 302 9 E~0 1_3 . 1 3 2 6|- 0 1 


WMM/WCR = 


.79C0CE-01 WT FLOW CMC = 


,53 18 IE-02 


3 50 4 IE— 03 



WSH = 77X91366-01 WMH = “57399 95 E'- 6 1 WPH = 4.32240E-01 

WSM = 6.47162E-01 WMM = 4. 7698-6 E-01 WPH = 3.763206-01 

WST = ‘ 5 7 7 8 Q 0 8’E - 0 1 " WMT = ' 4.178046-01 ' WPT = '37246316-01 

“ “AT IK) — • “ ' 


5 . 842 9E— 0 1 ~ ”5 . 573*56-01 57*3 096E-0T~57 0 577 E-oT 4782046-01 475 988 E -01 
5.4824E-01 5. 1750 E-01 4.8854E-01 4.6165E-C1 4.3688E-01 4.1413E-01 
’5.071 3 E — 0 F 4 77 3 8 7E- 01 4.4 343E-01 4 . 1 5 79 E’- 0 1 '3 .' 90 76E-01 3 . 681 0 E- 0 1 


4 « 3925 E— 01 4,2010 E-01 4.0232E-01 
3 . 9326E— 01 3.7411E -0 1 3. 5652M01 
3 .4756 E-01 3. 2891 E-01 3.1193E-01 


=“ 'WMH/WCR ' » 


r7693 6E-0r 


FLOW CALC =' 


.50 999 E-0 2 


,9092 7E-07 





THIRD STAGE WHEEL 

101 BLADES VARIABLE PASSAGE t VELOCITY AND DENSITY 



a 

ITERATIVE METHOD 

ADJUSTED BLADE HEIGHT 






' NLIM = • 5 TLI 

M = 0.0-010 

1 V' / 




t 

GAMMA = 1 .66 TOO E 0 

0 OMEGA = 1. 2 5 700 E 03 - 

WGIVEN = 3. 

19000E-02 





N - ZERO 

C-SUB-S C-SUB-P 

, W-SU8-CR 

RHO W CR 

l/R SUB 

C 

R 

HUB 

' .5* 96000E-03 

9. 7 9600 E 01 5 . 897.00E 01 

6. 11 030 E 02 

3.996 10 E 02 

0. ODD OO 

E-39 

2. 00 200 E-0 1 

■MEAT] 

TIP 

6 o 3 30 CO E-0 3 
6. 710G0.E— 03 

9 . 7 96 C- 0E 01 5.89 709E 0 1 

9 .7 9600 E 01 5. 8 9700 E 01 

6.1T53TJE 02 
6.1103OE .02 

3.99610E 02 
3.99610E 02 

0.00000 

E— 39 

2. 2 4 809 E-0 1 


BETA 






i 

HUB 

' 4..30OOOE 01 

4-. 300 DOE 01 4.30000E 01 

; A- \ A " 

' “..V A-V- . ‘ 



. • i 

MEAN 

TIP 

4* 39000 E 01 
4.300QOE 01 

4. 3 0000 E 01 4. 30000 E 01 

4. 30000 E Cl 4. 300C50 E 01 


A . • • t. •’ • ••• A. 



ID1 

= Q 102 = 

0 X = 6. 27000 E— 01 

JX = 2 JY 

= 2 JZ = 

3 



RR4 

= 1 ' KRS = 1 

KR6 = 2 KR7 = 1 













! 

VSH 

= Jo2~868 7E 9Q 

VSM a I.3C-718E 00 VST 

= 1.32837E 00 

VPH = 8.22054E-01 



VPM 

= 8 « 1 2 1 i 5 £—01 

VPT a 8. 02032 E-0 1 






IK 

LITTLE A 

LITTLE B 

ALPHA 





1 . 
2 

. - 2. 32 32 8 E 00 
-2.28814E 00 

1.71454E 03 
1.71454E 33 

-3.572C5 E-0 3 
—3 .51 802 E— 03 





3 

4-- 

-2. 2 5404 E C)0 ■ 
. — 2 . 22095E 00 

1.71454E 03 
1.7 1454E 03 

-3.46559E-03 
—3. 41 470 E— 03 





5 

6 

-2. 18 88 IE 00 
-2 .15759E '00 

1. 71454E 03 
1.71454E 03 

-3 . 36529E-03 
-3.317290-03 





7 

8 

—2. 12 724 E 00 
, — 2.09774E 00 

1.71454E 03 
1.71454E 03 

-3.270640-03 
-3. 22528E-03 





9 ' . 

-2. 06905 E 00 

. 1.71454E 03 

-3. 1 8116E— 03 



* 

;■ , / \ 

IK 

M(IK) 

N C I K ) 






1 

2- 

2. 773 40 E- 02 
2.06439E-02 

1.66765E 03 
1.67951E 03 








Vi- V •' A; ■- . v 

- - ■ ' •; 

V"" ' v,' A - • 






3 

4 

5 ' 

1,366036-02 
6. 7 80006-03- 
0.00000E-39 


1.69128E 03 
1 . 7029 6 E 03 
1.71454E 03 





6 

7 

- 6. 6 82 5 8 E- 0.3 
- 1 . 3 2 7 0 5 E- C 2 . 


1.72 6C-4E 03 
1 . 7 3745 E 03 


- * • 



8 

9 

-1 . 97 6 64 2 
-2.61729E-02 


1.74 8 77E D3 
1. 76001 E 03 





PH 

= -2.08023E 01 

PH = 

•C.OOOOOE-39 

PT = 2.1 3699c 01 




OH = 

1.028 12 E DO 

QM = 

l.OOOOGE 00 . 

QT = 9 . 74 167 E— 01 





WSH 

- WSH 

= . 8. 746C1F— 01 
= 8. 1 9 600 E- 01 

WMH = 
VJMM - 

6 . 79634E-91 
6 ® 27000 E— 01 

WPH = 5.586966-01 

HPM = 5. 091966-01 



' ■ ... 

WST 

= 7.661 1 3E-01 

WMT = 

5 . 76732E-01 

WPT = 4. 62558E-01 





A (IK )~' 


"BT5ST5E=0T"6T2'C?' SO'E '^ T STUM 8 E-T- 1“ "5784 3'4 E- 01 ' 5 .‘65 3 9 E-0 1 5 . 46 72 E-0 1 5 72 8 61 E-C 1 “5 .112 IE- 0 f 4 ."9 46 0E‘- 0 1 
6. 2208E-01 6 . 01 80 E-0 1 5.8014E-01 5. 5829E-.il 5.3688E-01 5.1627E-01 4.9664E-C1 4.78C4E-01 4.6"5QE-01 
57ff3B5E=ST~5T79 1 7 E-0 F'5 . 541 4E-C1 5.29 70E-U 573 632 E- 1 "4 .‘84 22E-0T T^SWE-OIT "4 . 4 4" 7 E-Q 1 4 .25 9 5 E-C T 


W =■ 

T~ 

X = 1MM/WCR 

= 6 727509 E-0 1 ViT 

FLOW CALC 

= 3.347 156-32 D = -4.92637E-02 

WSH 


8*084486-01 

WMH = 6. 28228 E- 91 

WPH = 

5.1 643 7 E-0 1 

WSM 

= 

7.542426-01 

WMH = 5. 7 7000 E- 01 

WPH = 

4. 68590 E-C 1 

WST 

= 

7. 01410E-01 

WMT = 5,280246-01 

WPT = 

4. 2349 2 E— 01 


AUK) 


6.1 865 E-0 1 

5. 99O0E— 01 

5.7839E— 01 5.5 775E-01 5.3759E-01 5. 1820E-01 

4.99736-01 

4. 8221 E- 

01 

4.6566E 

-01 


57 992 2E - OT 577 5 46 E-OT 

’ 57 516 6 E-0 1 5.28 5 5 E-0 1 5 .{1649 E-0 1 4. 85646-0 1 

4.66056-01 

4. 4771 E- 

01 

4.30546 

-01 


5. 7 60 8 E-0 1 

5 .48796-01 

5.2235E— 01 4. 97 2 9 E-0 1 4.7380E-S1 4. 51926-01 

4.3161 E— 0 1 

4.1279E- 

01 

3.9534E 

— ^ 1 

V i. 


M = 2 X = 

WMH/WCR = 

5 .77000 E-0 1 WT FLOW CALC = 3,166096-02 

D * 7 .4 96 2 8 E-0 3 . 






%!SH = 8. 41 524E-CJ1 WMH = 6 . 539 3 1 E-0 1 H PH = "5. 3 7 56 76 -Cl 


USM = 7 . 86921E-01 

WMH = 

6. G20O0 £-01 

WPH = 

4.8 889.3E— 01 




ST = 7. 337626-91 

WMT = 

5.52378E-01 

WPT = 

4. 430 2 5 E-0 1 




ATIK) 


: 


7 .. . 7/K 




' • 




7 ;■ vj’"f . 7: l; ’ * ‘ 


- ... *' 




6.2827E-01 6 . 63E— 0 1 5.9134E-01 5.7156E-01 
6.1147E-01 5 o 89 30 E— 01 5.6646E-ri 5.43886-01 
5.9073E-01 5 .645 9 E— 01 5.3875F-C1 5.1391E-01 

5. 

5. 

4. 

5 3.93E— 0 1 5 . 32 84E-C-1 
2208E-01 5. 0129E-01 
90 40 E -G 1 4.6936E-01 

5 • 1450 E— 31 4.9700E-ni 
4. 8163E-D1 4. &312E-01 
4 . 477 96-0 1- - -4 .-2864E~ 0 1 

4. 8038E-01 
4. 4574E-C 1 
4.1082E-C1 

N = 3- X = WMM/WCR = 6.02000E-Q1 WT FLOW I 

CALC = 3. 259.3CE-32, 

D = -2, 17256E-02 



VJSH = 8.16754E-01 WMH = 6.34682E-01 WPH 
WSM = 7. 62448E-01 WMM = 5.832786-01 WPM 

= 

5.21743E-01 
4.73689E— 01 



• WST •=' 7.095346-01 WMT * 5.3414CE-01. WPT 

•: \ 

4.28397E-01 , 



A ( 1 K ) . . , 


'C. ■ 'o 

/j 


6.2 122E-01 6.0205E-01 5.8l76E~0i 5.6131E-01 
. - 6 .024 4E-O 1 5* 7906 F-01 5.5548E-01 5.3249E-01 

5. 

5. 

4127E-91 5. 2195E-01 
1048E-01 4. 8963E-01 

5 .0350E-01 4.8598E-01 
4.70Q2E-01 4.5162E-01 

4. 6 94 IE— 01 
4. 3440E— 01 

5. 7 990 E— 01 5.5287E-01 5.2656E-M 5.0154E-01 

4 * 

7803E-01 4.5610E-01 

4.3572E-01 4. 1681E-01 

3.99266-01 


N = 4 X = Wl/yCR"= 5 . 8 3278 E— 01 Wf FLOW CALC = ■ 3. 1899.96-02 ■ D = '3.02494E-S6,' 




THIRD STAGE WHEEL 101 BLADES VARIABLE PASSAGE , VELOCITY AND DENSITY 
ITERATIVE METHOD ADJUSTED BLADE HEIGHT 


NL.IM = 5 TLIM = 0.0010 


GAMMA = 1. 66700 E 0 

O' OMEGA = 1. 25700 E 03 

WGIVEN = 3. 

190G0E-G2 




N - ZERO 

C-SUB-S C-SUB-P 

y-SUB-CR 

RHO W CR 

1/R SUB C 

R 

HUB 

■ 6 . 05000E-03 

9.7960OE 01 5.897P0E 01 

■ 6. 110306 02 

3 . 96 560 E 02 

0.OOO0OE-39 

2..902OOE-O1 

mm 

TIP 

‘ * fL42TjWE-^l' 

■ 6.8 1000E-03 

9.79600E m 5.89700E 01 
9* 796 GO E 01 5 . 89 700 E 01 

6.1 1030E .02 . 
6.110306 02 

3 . 96560E 02 
3.96 560 E 02 

0. OOOOOE- 39 

2 • 24800E-01 

' BETA 7 : .■ ’■ . 

HUB 

3. OOOOOE 01 

3. OOOOOE 01 3. OOOOOE 01’ 





MEAN 

TIP 

3.UOOOI5E 01 
3. OOOOOE 01 

3.000006 01 3. 00000 E 01 

3. OOOOOE 01 3. OOOOOE 01 





ID1 

« 0 I D2 = 

1 X = 6. 210006-01 

JX = 2 JY 

= 2 JZ a 

3 


KR4 

= .0 KR5 = 0 

, KR6 « 2 KR7 = 1 












V SH 

= I. 29178 E 00 

VSM * 1.31217E Ob VST = 

= 1.334006 00 

V PH = 8. 196 2 5 E— 01 


VPM 

* 8. 0971 56—01 

V P T * 7 . 9*93996—0 1 





IK 

LITTLE A 

LITTLE B 

ALPHA 




2 • ■ 

-1. 24875 E GO 
— 1* 22986E 00 

1.2 37(10 E 93 
1 • 2570&E 03 

-1 .919956-03 
-1.89C91E-03 




3 

4 

-1.211 53E Off 
-1.19374E 00 

1 « 257006 03 
1.237 00 £ 03 

-1. 862736— 03 
-1 c 83538E-03 




57 

. 6 

, -1 » 17647 E 00 
-1.15969E 00 

1.257066 03 
1 . 2 5 700 E 03 

-1 . 80882E-03 
-1.783026-03 




7 

8 

— 1 . 1 433 8 E- 00 
. -1. 12752E 00 

1.257 00 E 03 
1 « 25700E 03 

-1.75795E-03 
-1 . 73357E-03 




9 

. - 1.112106 00 

1.257 Off E 03 

-1. 769856-03 


. T'T,:, 


IK 

M{ IK) 

NIIK) 



' ’ ' " t 


1 

2 

1. 4' 9ff 6 8 E- 02 
1 * 10960E-02 

1.23*8406 03 
1.2431 3 E 03 







3 

4 

5 

7. 3 4232 E- 03 
3 . 64421 E-0 3 
O.0000CE-39 


1. 24780 E 03 
1 . 252 43 E 03 
1 .25700 E 03 



6 
• 7 

-3. 5 91 84 E-0? 
-7.13281 E-0 3 


1 « 26152 E 03 
• 1 « 2 6 600 E 03 



8 

9 

— 1 .062 43 E-0 2 
-1.40677E-02 


1 . 270 43 E 03 
• 1.2748 IE 03 



PH 

= — 1 . 53 4 7.6 E 01 

PH. = 

0.OO0OOE-39 

PT = 

■ " 1 . 5. 571. 4 E 01 

QH = 

1.01502E 00- 

. 

i! 

. a 

1.00000E oo- 

QT = 

9. 86031 E-0 1 ■ 


WSH 

WSM 

= 8.471 77E— 01 

= 8* 14855E-01 

WMH = 
WMM - 

6.55821E-01 
6 . 2 10 00 E-0 1 

WPH = 
WPH = 

5 . 37528E-01 

5.02833E— 01 0:.,.;. . 

WST 

= 7 . 83322E-01 

WMT = 

5.8719 7 E - 1 1 

WPT * 

4. 6 940 5 E-0 1 


AUK) 


mSE-di 5792WE'-(fi 5 ; 7282 E-M“S75 29SZ-0 i 53360E-0I 5.1499E-0r 4.9723l^0l 4. 8036E-01 

60 2064E-01 5* 99 7 5 E— 01 5.7755E-01 5.5522E-01 5.334HE-01 5.1244E-01 4_.9_251E-G_1 4.7367E-01 4.5592E-91 
76.1 0 20'E— 0 1 5 »8603E~{; 1 5 .6 1 1 2.E-0 1 5.3656'E~31 5.T294E-01 'T.9052E-0I ' 4 .694 2E-0 1 ' 4. 49 65 E-0 1 4.3U6E-G1 

1j— 1 ' X WCR =' 6".'2l'000‘E-tl '^WT'"FLOF"CACr^ “37351351-02' 0 « -5.O5802E-W ' 


WSH as 

5.84941E-01 

WMH = 

4.52818 E - 8 1 

WPH = 

3 . 7 1 1 4.1 E -0 1 

WSM = 

5.52422E-01 

WMM = 

4.21 OOD E-01 

WPH ■= 

3 . 4 C 890 E-0 1 

WST = 

5.20249E-O1 

WMT = 

3 .89991 E-O.l 

WPT = 

3 o 1 17 59E-f*l 


A IT K ) 


5.1152E-01 4.8528E-01 4.6107E-01 
4. 9 04 3 E -01 4.6267E-01 4 . 37 35 E-0 1 
4. 6835 E— 01 4.3928E-01 4.1303E-C1 


4. 3 8 84 E— 01 4.1845F-9.1 3.9974E-01 3.8256E-01 3.6673E-01 3. 5214E-01 
4.1431 E -0 1 3 • 9333 E- 0 1 3 . 74 2 2 E-El 3 <,567 7E-!'i 3. 40 80 E-0 1 ' "37 2 6 156-01 
3 . 89 3 5 E- 01 3.67 96 E—C 1 3.4861E-01 3.3ir5E-Cl 3.1506E-01 3.Q047E-01 


N = 

2 

X = WMM/ WCR 

» 4.210 

COE-91 VJT 

FLOW CALC = 2.49354E-C2 0 = 2.18327E-D1 





WSH 

= 

7. 16059E-01 

WMH = 

5 . 5 43 19 E-0 1 

WPH = 4.54334E-C1 




WSM 

= 

6 .-83 63 8 E-0 1 

WMM = 

5. 2 1C COE- 01 

WPM = 4,2 1862E-01 




WST 

= 

6. 51785 E- 01 

WMT = 

4. 8 S 594 E- 01 

WPT = 3.9C582E-G1 



j 

A (IK) . « 








: .0 ' „ V 

* 



5 » 8 290E--01 5. 58 81 E-01 5.3533E-C-1 5.1289E-01 4.917DF-01 4.71B1E-D1 4.5321£-^1 4.3584E-01 4.1963E-C1 
5.6741E-01 5.4S83E-Q1 5 .1535E-01 . 4. 9133E-01 4.6888E-01 4.48O1E-01 4.2864E-81 4.U168E-01 3. 9403 E-01 
5.5077E-01 5.21 8 3 E - 0 1 4_.945 1E-C 1 4. 6 906E -J) 1 4.4 5 5 2_E -01 4.23S2E-01 4.038 3 E-0 1 3.85 42E-01 3 .6 8 4 5 E - 0 1 

N ' = 3 X = ' .-MMM/WCR = 5.21000F-01 WT FLOW CALC = 2.96092E-O2 0 = 7.18108E-02 


~ TOT'S' 7 . 8 9TO1 E-Dl ' fiTMB = -6 71 1 4 1 2 E-9 1 "" WPH = ' ■ 5 .0 1129F— 0 1 

WSM = 7. 57445E-01 WMM = 5.77248E-51 WPM = 4.674G6E-01 

WSt~Z 772HT7 72 E -Hi W MT~= 57 4 4 05 6 E- ■; 1 W P T = ■' 4.3 4917* Ml 



"5rr747F=inL 5. Oiwe-'cfl “$”.6T88E-'01 *5 . 4 847 E - 0 15 . 27 7 4 E - 0 1 5TC793E-dT' 4^8Tl4E-0l 4.7140E-01 4. §469E-6T 

6.0C49F— 01 5.7652E-01 5.5244E-CM 5.29°2E-;1 5 . 0665E-01 4. 8550E-O1 4*6564E-01 4.47O4E-01 4.2965E-01 
57 8T2W-G 1 5 . 603 9 E-0 1 '573 30 7 E-0 l'~$ .086 ? c- 9 1 4 . 84 BEE -A f 476 248 E-01 ' 4741696-01' 47 223 8 E-0 1 4 . 0444E-0T 


TJ = 4“ X~= ¥MTOTCR = ^57772 48^01 '”WT "FLOW ' CALC = 3.19079E-02 0 » "-27 46972 E-04 



THIRD STAGE WHEEL 
ITERATIVE METHOD 

101 BLADES VARIABLE PASS AGE , VEL DC I T Y AND DENSITY 
ADJUSTED BLADE HEIGHT 


ML I .M 

= 5 TLIM = O.OOIO 



-GAMMA 

= 1.667 00 E 0 

0 OMEGA = 1 . 25 700 E 03 

W6IVEN = 3. 19000E-Q2 


• ' ' ^ , - 

N - ZERO 

C-SUB-S C-SUB-P 

W-SUB-CR RHO W CR 1/R SUB C 

R 

HUB 

: 6. 1 60 00 E -03 

9 « 7960QE 01 5.89700E 01 

6.11 G30E .02 3.91670E 02 O.0OOO0E-39 

2.00200E-01 

MEAN 

TIP 

6.54000E-C3 
.6. 9300OE-Q3 

9. 79600 E 01 5. 8 9700 E 01 

9 . 7 9600 E Cl. 5.89700E 01 

6.11033E 02 3.91670E 02 

6 . 1 1034 E 02 3.91670E 02 0. 00000 E- 39 

2 . 24800E-0 1 

0‘. ; ‘ BETA ■ 

HUB 

1. 50000 E 01 

1.5OOO0E 01 1 . 5Q000E 01 



MEAN 

TIP 

l.SOOQflE 01 
1 . 50.000 E 01 

1 . 50000 E 01 1.50000E 01 

1 . 5 0000 E 01 1.50000E Cl 



■ID1 = 
KR4 = 

0 102 = 
0. KR5 = 0 

2 X = 6. 140 00 E-01 

KR6 = 2 KR7 = 1 

JX = 2 JY = 2 J7 = 3 

i- - - 


V.SH = 

1. 29781E. 00 

VSM = 1.31885E 00 VST = 

1.340 79 E 00 VPH = 8.16666E-01 


VPM = 

8.06527E— 01 

VP T = 7. 962 5 2 E-01 



IK 

LITTLE A 

LITTLE B 

ALPHA 


1. 

2 

3. 34692 E-01 
3. 29540E-C1 

6. 50671 F 02 
6.50671 E 02 

— 5 . 1445C E— 04 
— 5 0 06668 E— D4 


. 3 

4 - 

3.24629 E-01 
3.1 9863E-C1 

6 . 506 71 E 02 
6. 506 71 E 02 

—4 .9911 8E— 04 
-4.91 789E-T4 


5 

6 — 

3. 15234 E-01 
3. 107 3 8 E-01 

6. 50671 F 02 
6 . 50671 E 02 

-4. 84 673 E— 04 
-4. 77759E— 04 


7 

8 4 - 

3 • 0636 8 E— 01 
3.021 19 E-01 

6. 50 671 E 02 
6.50671E 02 

-4. 71C40E-04. 
-4. 64 50 8 E— »04 


9 

2. 9 79 86 E-01 

6 . 50671 E 02 

—4. 58154E-04 


IK 

M(IK ) 

NUK1 



1 

3. 99427 E~ 03 

6 ■ 480 7 7 E 02 


‘ • V 

2 

2.97315E-03 

5.48739E 02 





3 1.96737E-03 6.49392E 02 

4 9*7 6462 E— 04 6.5O036E 02 

5 0.OCOO0E-39 6 * 50671 E 02 

~6 ~~-~9Z~€'2 4 3 2"E- S 4 " ■ 6.51298E 02 

7 —1.91 1 23E-03 6. 51916E 02 

~8 -27 846 78 F- -93 • 675252 6E 02 

9 -3.76944E-03 6.53128E 02 


PH = -7 » 98745E 09 

PM = 

0.C0000E-39 

PT 

= 8. 01 859 E 00 

QH . = . 1.O049OE 00 

QM = 

1 .00000 E 00 

o 

H 

ll 

9.96238E-01 






8717W6E--I1' " 
MSM = 8* 09771E-01 

WMH = 
WHM = 

6 * 2 9 3 P 2 E - 1 
6 . 1 40 00 E -01 

WPH 
W P M 

= 5 • 14158E— Cl 

= 4 * 9 520 BE— 0 1 

tfST = 8 » 02620E-0 1 

WMT = 

5.98616E-01 

WPT 

= 4 *766495- Cl 

AUK) 





6. 2 13 2 E-HI 6 » 0147E-C 

n 5*81 

:?40E-01 5.5916E 

-01 

5.3837E-01 5*1 834E— 0 1 4.9924E-01 4.8114E-01 4.6404E-01 


6.-1906E-01 5* 974 3 E— Ol 5.7455E-01 5.5162E-01 5.2928E-01 5.0788E-C1 4.8756E-'] 4.684OE-01 4.5038E-01 
6TTr5'77FUjI 5793 2 9 E -’01 5T6856E-01 "5'. 439TF-01 " 5727f;lE-’U 47'9723'E-M' 4*7573E-0i 4. S553E-01 473663E-01' 

n~=~r iirrcow ca lc ' ' r = o * -4.964rTE-*2 ^ ~ 


MSH = 7* 51 926 E -01 WMH = 5.79382E-01 WPH = 4.73162E-CI 

VISITS 7743 32 9E-7)T ' WMM ~= 5 064 QWE-0 1 “ ■ ft PM = 4”. 5“ 48 8 IE-01 

>!ST = 7.35833E-01 WMT = 5.48804E-01 WPT = 4.36986E-C1 


AC IK 1 


"5 ® 9829E-0 1 5.7519E-01 5.5194E-01 5.2946E-01 5.0891 E-01 4.8772E-01 4.6864E-01 4.5075E-D1 4.340OE-O1 
57W9HFW'3T69'94E-0I 5.4502E-CH 5.^O95E-01 4;9809E^1“47 7656E-0T 4.5641E-01 . 4. 3T59E~0r 4 S ‘2005H31 
5*91 62E— 01 5. 6467 E— 01 5.3796E-01 5.1229E-91' 4.8801E-01 4.6527E-01 4.4407E-EI 4.2437E-01 4. 0 60 7 E - 01 


N = 2 

X = WMM/WCR 

= 5.64' 

70CE-01 WT 

FLOW CALC 

= 3* 1597CE-02 

D = 9* 49918E-03 ■■ 




WSH = 
'ISM = 

7. 8 4 50 IE- 01 
7.7680OE-01 

WMH = 
WMM = 

6.04482 E- Cl 
5 . 890OOE— 01 

WPH = 
WPM = 

4.93660E— 01 
4.7 5044E-0 1 

*•' 


.. 

ST * 

7.69227E-01 

WMT = 

5* 73710E— 01 

• WPT = 

4. 5681 8E— Cl 

•. ■ ; .... .7 77? 



AUK) 




77';- 

* • 7 •'.* • . - 7 


!• 





• v ' 

;■ 7 ’. -7 7 7 -.7. 

S: ■■ - ' v ’’ 

7 ■ ’ • ■ 

: -7 *\ ■ 




6.1OA1F-01 5.8895E-01 5.6672F-C1 5. 4478 E- 31 5.23586-01 5.0337E-01 4.8423E-01 4.66206-31 4.4924E-01 
6 e f}7 846-01 5. 84 3 5 E— 01 5. 6034 E- 71 5.36756-01 5.1407E-01 4.92546-01 4.7226E-01 4.53236-31 4.3542E-01 
6 .05 03E -Q1 .5.7965 E-C1 5.5381E-C 1 5.2854E-01 5.0 438 E -91 4 . 81 566-01 4.6Q16 E -S 1 4.4 C17 E-01 4.2154E-01 

N = 3 X = WMM/W CR = _ 5 . 8900 ) 6-0 1 WT FLOW CALC = 3.25 671 E -02 ' - 0 = ' - 2.Q9134E-0 2 _ 


WSH = 

7 « 61909E— 01 

WMH = 

5 . 87v74E-01 

WPH = 

A. 794436' 

WSM =• 

7.53933E-01 

WMM = 

5.716616-01 

WPM = 

4.610606 

WST = 

7 . 46G67E— 01 

WMT = 

5.564376-^1 

WPT = 

4.430646 


AUK) 


6 . 6 2236-01 5 77949 E™© f*~5 .5 6 5 8 E - CT 5 . 3425E-01 ' 5 . 12866-71 
5.99096-01 5. 74506-01 5.49836-01 5.25896-01 5. 0306 £-01 
5 • 9590 E— 01 ■'5.69WE-IT 5742*936-0 1 5 . 1 7366-01 4^ 9310 6-0 1 


4.9259*6-0 1 4 .7 34 8 Ml ' 4^55 54E-01 4. 38 726 -Cl' 
4. 8153E-C 1 4.6133E-D1 4.4244E-01 4.24806-01 
4 70326-01 * 474906 E-0l“ 4. 29 266-0 f 4.1 0*8 56-01 



i 

I 


N = 4 X = "WM/WCR = 5 * 716 61 E -01 WT FLO W CALC = 3.13 9 9 9 6 - 02 0 = 3.4'" 4926-06 






THIRD STAGE WHEEL 101 BLADES VARIABLE PASS AGE, VELOC I TY AND DENSITY 


ITERATIVE METHOD 

ADJUSTED BLADE HEIGHT, 



. 

ML I M = 5 TLIM - 0.0010 ■ 

GAMMA = 1 • 667(50 F 

3D OMEGA = 1.257006 03 

WGIVEN = 3 » 1 9000E— 02 




N - ZERO 

C-SUB-S C-SUB-P 

W-SUB-CR RHO W CR 1/R 

SUB C 

R 

HUB 

6. 280006-03 

9 . 796 ODE Cl 5. 897006 01 

6 . 11030 E 02 3. 8 86 20 E 02 0.00 

if) CIO 6— 39 

2.092006-01 

"MEANT 

TIP 

* : €. STxmre-m' 

7* 07000E- 03 

9.796006 01 5.897006 01 

9.796006 01 5.897006 01 

6.11030E 02 3.88628E 02 

6.1 1-3346 02 3.886206 02 0.00 

iOOCE-39 

2. 248D0E— 91 

- 

BETA 





HUB 

5. 000 COE 00 

5 .000006 CD 5.090906 00 




WFW 

TIP 

^.CKHKlOE 00 
■■ 5.000006 00 

5.000006 00 .5.000006 00 
5. 00000 E 00 5 • OO'OOOE 00 




: I D1 

= o 1 02 = 

3 X = 6.070006-01 

J.X =2 JY = 2 J Z = 3 



KR4 

», 0 KR5 = • 

3 KR6 = 2 KR7 « 1 





'vsh 

‘ = “'“I.'B044T6 'DO 

VSM = I* 326126 00 VST < 

= 1.3*8766 OH VP H = 8.13451.E- 



. V-PM 

= 8.030876-01 

VPT = 7 .925956— 01. 




IK 

LITTLE A 

LITTLE 8 

ALPHA 



“1 

2 

- 3”. T94~27 6-0 2 
-3. 73687E-C2 

2.191 ICE 02 
2. 191 ICE 02 

-5. 83368E-C5 
-5.74 544E-05 



' 

-3.6811 BE- 02 
-3.62713E-02 

2.191 10 £ f.2 
2.191106 02 

-5.65982 E— G5 
-5. 57672E—05 



5 

6 

-3. 574 6 56- 02 
-3.52366E-02 

2. 191 ICE 02 
2. 191 10E 02 

-5. 49 602 E— 05 
-5 .41762E— 05 



7 

8 

-3.474106-112 
—3 .425926-02 

2.191106 02 
2.191 10E 02 

—5 . 34143 6-05 

-5. 26735E-05 ‘ ,• 



...9.- 

■= -3 .379066-02 

2.191 10E 02 

-5. 195306-05,, 



IK 

M ( IK ) 

N( IK) 

,, -J ■ - .. . ; ■ : ■ 



1 

2 

4.52936 E— 04 
3.37145E-04 

2. 190 10E 02 
2.19036E 02 






8* 


3 2 • 239 9 3 E-04 

4 1 .1 07 2 7E— 04 

5 OiOOOOOE-39 


2 . 19061 E 02 
2.19C85E 02 
2.1911 CE 02 





6 ‘ —1.09136 E-04 

7 -2.16727E-04 


2. 19133E 02 
2.19157E 02 


' * 1 



8 -3.22815 E-04 

9 .-4. 27441 E-04 


2*1918 OE 02 
2. 19 203E 02 • 





P H 32 2 • & 9 H Ar E 00 

PM = 

O.UOOOOE-39 

PT 

= 2.69563E .'00 - 



QH = 1 .000 45 E 00 

• QH = 

1 *00000 E 00 

QT = 

9.99 573E-01 5 . 



_%T . s' 7 , 

■ W$H = 7. 97 89.3E— 0 1 

WSM = 8* 04956E— 01 

WMH =•■ 

mn = 

6.1 1687E-01 
6.07000E-01 

WPH 

WPM 

= 4.97577E— 01 

= 4® 87474E— 01 



WST = 8. 1 2 400 E- 91 

WMT = 

6.O2331E-01 

W PT 

= 4. 7 7404 E -01 



AUK) 







6.1521E-01 5.S383E- 
6 • 175 BE -01 5.9513E- 

•01 5.7156E-01 5.4941 E— 01 
•01 5 .71556-0 1 5.4799E-01 

5*2791E-01 5.0734E- 
5.2510 E-e 1 5.0322E- 

•01 4. 878 3 E— 01 4. 6943E-01 
■01 4* 8250E-C1 4.6300E-01 

4.5211E-01 
4. 4469E— 01 

6. 1989E-01 5 . 935 IE- 

■01 5*716CE-C1 5 * 4659 

E - 0 1 

5.22286-71 4.9906E- 

■01 4.771 IE— 01 4 o 5649E-01 

4. 371 9 F -01 

N = 1 X = WMM/WCR 

= 6 .07000 P-01 WT FLOW CALC = 3.36382E-02 

0 = -5.44881 E— 02 


WSH = 5. 3 6892 E~ 01 

WMH a 

4.11 596E-01 

WPH 

= 3. 348136-01 



MSW = 5.39731E-01 

WST = 5. 42763E-01 

WMM = 
WMT = 

4.07000 E- 01 
4.02416E-01 

WPM 

WPT 

= 3.26857E-01 

= 3.18953E-01 




A( IK) 


' 4.®7992£— 01 4® 5289B-0] 4.2832E-01 4.96715-31 3.8573E- 
4. 8186E-01 4.53 f 4 E - 01' 4 V 2736 E— 6 1 4 . 0342E-0T 3 .8 198 £• 
4*83936-01 4.5347E-01 4.2583E-01 4.0083E-01 3.7823E- 


71 3 * 6727E— 01 3.5041E-01 3.3499E-01 3.2984E-01 
31 3 ♦ 62 5 2 E— 0 1 3 * 4 481 5-OT 3. 2864E-0 f 37 1385E-01 
01 3 • 5776E-01 3.3919E-01 3_.2229E-01 3.0686E-01 


N = 2 X. = WMM/WCR = 4.07000E-01 WT FLOW CALC = 2.47C68E-02 D 


2.25493E-01 


fSH = 

5. 67393E— 01 

WMH = 

5.11641 E— 01 

WPH = 

4. 16195E-01 

! SM = 

6.7 23446—01 

WMM = 

5.C7C0CE-C1 

WPM = 

4.C7165E-01 

• ST' = 

6.77581E-01 

' WMT = ' 

5 .023 74 E— 01 

WPT = 

3 • 9817 9 E— 0 1 


A ( IK ) 






5 • 5909E-V 1 5 „ 3274E-01 5.0767E-O1 4.8415E-01 4.6225E-01 4.4193E-01 4.2309E-01 4. <0 5648-01 3.8946E-'! 
5.6166E-01 5 • 33 75 E- 01 5.0714E-01 4.82168-01 4.5893E-01 4.3741E-01 4.1751E-01 3.9912E-01 3.8212E-CX 
5.6435E-01 5*34_86E-01 5.Q666E-01 4. 80 1 9E- 01 4.5559E-01 4. 3286E-31 4. l -189 -E -f? l '-3-;^Z56' E-0 1 3._7474_E-C<1 

N = 3 X = WMM/WCR = 5 .G7000E-Q1" WT FLOW CALC = 2.95583E-02 0 = 7*34068E-02 


WSH = 
VI SM =• 

’7T392 4' 1 E~ 0 1 
7 • 45355E-G1 

WMH = 
WMM = 

' 5 . 66722E-01 
5. 62056E-01 

WPH = 
WPM = 

4.61001E- 
4.5 1380E- 

-Cl 

-01 

W 6 S — 

7. 5X8 "0 7 E -01 

WMT = 

5, 57406E-01 

WPT = . 

4. 41797E- 

-01 



'5;W2E-CM'''''572l8lE- : 9r'” 4T9986E-01 4. 7919E-0 1~ 4.598 FE-01 4.4168E-0T 
5.9561E-01 5. 70 12 £-91 5.4470E-01 5.2014E-01 4.9681E-S1 4.7487E-01 4.5433E-01 4.3518E-01 
^^lY4e^^77l456-01''y;445 4E--Gr 57T849E-§1 479375E-01 4.7050E-01 4.4881E-01' 4'.2862E-0T 


■4.2476 

4.1734 


4.0986E— 0 1 


N"*"4 5T^~Wfi«/FC"r * '57 6 2D 5 6 E- 01 -\IT" FL Off CALC = ‘ 3.19082E-02 D = -2 . 561 96 E-04 ' 




i: m m; 


THIRD 

STAGE WHEEL 

101 BLADES VARIABLE PASS AGE , VELGCI IY AND 

DENSITY 



ITERATIVE METHOD 

ADJUSTED BLADE HEIGHT 



... .. s > 

. * 

NLIM 

= 5 TLIM = O.OOIO 





GAMMA 

= 1*667 00 E 0 

0 OMEGA = 1.25700E 03- 

WGIVEN = 3.190G0E-02 




N - ZERO 

C-SUB-S C-SUB—P 

W-SUB-CR 

RHO V? CR 

l/R SUB C 

R 

HUB 

6* 3.2Q0OE-Q3 

9.79600E Cl .5. 89700E 01 

6 . 1103O E c 02 

3. 867 80 E 02. 

.O.OOOOOE-39 ’ 

2.0O2OOE-O1 

MEAN 

TIP 

6. 71900E— 03 
7. 1100GE-03 

9. 7 9600 E 01 5.89700E 01 

9.79600E 01 5.89700E 01 

.6 . 11030E 02 • 
6.11030E 02 

3.8678Q-E 02 
3.86780E 02. 

O.OOOOOE-39 

2.24803E-01 


BETA 






HUB 

0.Q0000E-39 

O.OOOOOE-39 O.OOOOOE-39 





MEAN 

TIP 

0.00000E-39 

O.OOOOOE-39 

fe.OOOOOE- 39 0 . 000006-39 

O.OOOOOE-39 C.OOOCOE-39 





ID1 = 

0 ID2 = 

4 X = 6.04000E-01 

JX =2 JY 

= 2 JZ = 

3 


KR4 = 

■ 0 KR5 = 11 

KR6 = 2 K.R7 = 1 






VSH = 

1» 30662E 00 

VSM = 1.32 83 7E 00 VST * 

= 1.35104E ft 

VPH = 8 . 12382E-01 


VPM = 

8.02032 E— 01 

VPT = 7.91 553E— 01 





IK 

LITTLE A 

LITTLE B 

ALPHA 




1 

2 

ITCfOWOE-3 9 
O.OOOOOE-39 

O.OCUCOE-39 

O.OOOOOE-39 

-C.OdOCOE-39 
- 0 * 0 C 0 0 0 E - 3 9 




3 

A 

O.OOOOOE-39 

O.OOOOOE-39 

. 0 . €>C 0 G t- E — 3 9 
O.OOOOOE-39 

-O.OOOOOE-39 
— 0 . OOOOO E- 39 




5 

6 

O.OOOOOE-39 

O.OOOOOE-39 

OVOOOODE-39 

O.OOOOOE-39 

~0 . 0 0 0 Q 0 E - 3 9 
-O.OOOOOE-39 




7 

8 

0.00000E-39 

O.OOOOOE-39 

0.00CC0E-39 
. 0.00 CODE— 39 

-O.OC‘OOOE-39 
-O.OOOOOE-39 - 




9 

0 * 00000 E— 3 9 

0. 00000. E- 3 9 

— o.cnonoE— 39 



, • " ' 

IK 

M( IK) 

NMK) 





X 

2 

0 . 000 OOE-39 
0.0-00 DOE- 3 9 

0. 00000 E— 39 
O.nCOOOE-39 





- . , t .... . . 5 - r > ■ • ; . ■' . 



3 

4 

5 

6 
7 


0. COO 99 E- 3 9 
0. OOn ; )OE-3 9 
0.0000 0E-?9_ 
-'OT^ChJuCE-39 
- 0 c 00 0 0 €E- 3 9 

-rrn>owfc e-w 


0.0wG90E-39 
O.AOOOUE-39 
9.9OCO0E-39 
0® 00 CO 0 E - 39 
O.COOOOE-39 
0.0'V000E-39' 


PH = -0» 00000 E-39 

PM = €.0000 

EE- 3 9 PT 

= O.C-OCOOE-39 




QH = l.OCOOOE 00 

QM = 1*00000 

F r 3 QT : 

= 1. 00000 E' '0.0 





~-ftHFT= 'S7QT3V 
WMM = 6*0400 

TF-Hr'" WPH 

OE-Ol WPM 
«. E-r 1 WPT' 





nsrsH = '7.89 20 it-o i 
WSM = 8.O2.334E-01 

= 4. 90679 E -01 

= 4.B4427E-01 




WST = 8. 1603 IE-01 

WMT = 6 .4400 

= 4.78C98E-01 




AUK) 

Or'5T675 3E-t ? i 
01 5.7014E-O1 
61 " 57T28OE~01 






”5J225FgT57 90 2'5 E- 
■3® 1668E-01 5.9398F- 
"'^;"2Tt 7 0'E-m“'5 .'97 73 E- 

8 . 45('4E-r;l 
5.4636E-01 
5 . "47 72 E- 01 

5.232 c >F-->; 1 5.02 55E-01 
5 . 2 3 2 9 E- 1 5 • 0 1 2 6 E - 0 1 
5.2329 E-T 1 4 .'99 9 5 E-'Ol 

4 .8292 E-Ill 
4 . 8042 E-T 1 

4.778-7E-C1 

4 . 6443 F-9 1 
4. 6082 E- 01 
4 . 5713F-01 

4 . 4705E— 0 1 
4.4243E-01 
4. 3771E— 01 

\J> i X = WMM/WCR 

= 

WT FLOW i 

CALC = 3 . 35729E— 02. 

0 = -5. 24413E-02 


9H * 5. 27876E-01 

WMH = 4.0400 

Ci E— 01 WPH 
OF-* 01 WPM 
TIE- 01 WPT- 

= 3 . 2 8 20 2 E— Cl 




- ■ ‘-M = 57366 6 IE-#! 

, 'rT = 5. 45 822 E-C 1 

MMM ~3= 4.0400 

VI Ml = -4.0400 

= 3 .24H21E-01 

= 3. 1 978 8 E— 01 




AC IK) ’ 

• * 7 369E— 01 4.4659E- 

01 4® 2201E-01 
01 4. 24 7 2 E— Cfl’ 
01 4 . 2750E-01 

3 . 9974E-C1 
"4. 010 IE- Cl 
4 .0231 £-01 

3. 7953 E- 41 3.61 15 E-01 

3 *44405—01 

3.2908E-01 

3.1504E-01 

- .T976E-01 4.5090E- 
V . 8600E-01 4.5534E- 

3.7953 E-C 1 3 . 60'iWE-Q 1 
3 .7953 E- 91 3.5890E-C1 

3.423 1 E-Ol 
3 . 4.51 8E -01 

3. 2614E— 01 
3 . 2314E—0 1 

3. 1135E-M 
3 *0760E— 0 1 

'■'i! •= 2 X = WMM/WCR 

* 4. 040 COE- 01 

WT FLOW i 

CALC = 2.45885E-92 

0 = 2.29201E-01 

- : . c/C;;-. ' v - 

. ■' ’ 'C' " ' ' ■ ‘ - 0'-.' ^ ^ 

iSH = 6. 58539E— 01 

WMH = 5.0400 

©E-Ql WPH 

= 4. ©9440 E— 01 




!8M * 6. 69497E-01 

WMM = 5*0400 

•GE-01 WPM 

* 4.G4224E— 01 




WST = 6*80927 E- 01 

WMT = 5.O4OOOE-01 WPT 

= 3.98943E-01 

■V.: " 



At IKl 



.■ : C---. • t . ; ' . > ■ ’ 







Vf • ‘a 






5 • 5441 E— 01 5. 27 7 IE— 01 5.3241E-D1 4.7875E-01 4.5677E-01 4.36406-^1 4. 17566-C1 4.QQ12E-01 3.839BE-P1 
5.6019E-31 5.3204E-01 5.0524E-01 4.8012E-01 4.5677E-01 4.3516E-C1 4.1519E-91 3.9675E-01 3.79716-01 
5 » 660 4E-01 5.3647E-01 5 .0814 E-31 4.8152E- Q1 4.5677E-01 4.338 8E -QL 4. 12 77E -P1 3 .9331 E-01 3. 75376-01 

N = 3 X = WMM/WCR = - 5.04000E-01 WT FLOW CALC = 2 .946566-02 D * 7.63139E-02 


WSH = 

7 » 3 2 9 8 2 E— 0 1 

WMH = 

5.60973E-01 

W PH = 

4. 557246—01 

WSM = 

7. 45179E-01 

WMM = 

5. 60973 E— 01 

W PM = 

4 « 4991 BE— 01 

WST = 

7 . 57900E-01 

WMT = 

5.60973E— 61 

WPT = 

4.4 4C 40 E -0 1 


A { IK) 


5.9039E— ’• 1 

5.6581E-01 

5 . 4154E— 0 1 

5. 1822E-01 

4 <, 96 IDE' 

-01 4.7533 E— 0 1 

4 « 

5 5 84 E-01 

4. 3766 E— 01 

4. 2070E-01 

5.9554E- 1 

5.698 8 £-0 1 

5 .4429E— 0 1 

5.1957E-31 

4.961TE- 

-01 4.7 40 3 E— 0 1 

4© 

533 8 E— 01 

4.3413E-01 

4. 1620E— 0 1 

6.0067E-01 

5.7401E-01 

5 .4710E— 01 

5 . 2097E-01 

4 .9610 E 

-01 4.7 27 IE-01 

4 e 

508 7 E— 01 

4. 305 2 E-01 

4.1162B-01 

N = 4 X = 

WMM/WCR = 

5.60973E-01 

WT- FLOW 

CALC = 

3 ® 1 9082 E— 02 i 

3 = 

-2 . 581 3 3 E— 04 





THIRD STAGE WHEEL 101 BLADES VARIABLE PASS AGE fVELQC I TY AND DENSITY 

ITERATI VE METHOD ADJUSTED _BL ADE HEIG HT _____ ______ : 

NLIM = 5_ TLIM = 0.0010 __ _ _____ __ 

GAMMA = 1 .66700 E 00 OMEGA = - 1.257C0E 03 MGIV EN = 3.190QQE-02 __ 

N - ZERO CrSUB-S C-SUB-P W-SUB-CR RHO W CR . l/R SUB C R 



3 60 00 E- 03 
7mmz-W3' 


TIP 7« 160C0E-Q3 


9. 79690E 01 5. 89700E 01 6.1 1030 E 02 3.84950E 132 0.f500C0E-39 2.0O2OOE-O1 

9"; r^oo'fei — 57¥9ir?fE m 3 ,s49sqe~q?. ~ ”t~ — ~~ 

9. 79600 E Cl 5 . 8 9 700 E 1)1 6.1 1030 E 02 3.8.4950E 02 ' ‘ OiO'OC OOF-39 2.24800E-01 


BETA 


HUB 5.00 000 E 00 5. 00000 E 00 5.0C300E 00 

JEAN '57B0#fuE‘~ 03 - 57i3?SlS^E'7i^ 

TIP 5.OOOG0E 00 5. 00000 E 00 5.OOG00E O'O 


U)l_ = f ID2 = 5 X = 6.010H1E-O1 JX = 2 JY =2 JZ = 3 

KR4 = 0 KR5 = 0 KR6 = 2 KR7 = l 


VS w 

T-T$JS8'« ”00' *' 


“i73M?n)ir'V's'r 

= I. 3 539 IE 00 VP H = 8.U314E-0I 

VPM = 8. GO 9 78 E- 1)1 

VPT = 

■ 7 . 9C; 2 5 3 E~ 0 1 

X 

IK 

LITTLE A 


LITTLE R 

ALPHA 

1 

2 

-T77 9 4 2 7 E- 1, 2 
-3 » 73687E-02 


2. 191 10 E 02 
2.1911 0 E 02 

-5 . 83 363 E— 05 
-5. 74 54 4 E- 05 

3 

4 

~3 . 6H1T8 E~32 
-3.62713E-02 


2 » 1 9 1 1 v F 02 
2*191 10E 02 

-5. 65982 E— 05 - 

-5.57672E-05. 

5 ~ 

6 

-3.S7465E-U2 ' 

-3 . 52366E-02 


2.191 10E 02 
2 » 191 ICE 02 

-5.49602E-05 

"5.41762 E— 0 5 - ' 

T 

8 

-'3.474TTTE~Cr2 
. -3.42592 E-02 


2. 191 ICE 02 
2.191 ICE 02 

-5.34143E-05 

-5. 26735E-05 • . 

9 

-3.37906E-02 


2c 19 110 E 02 

-5.19530E-CI5 

IK 

M{ IK) 


NIIK) 


1 

4.529366-04 


2. 190 10E 02 


2 

3.371 456-04 


2. 19036E 02 




3 

4 

5 

2. 23393E- 34 
1.10727E-04 
OOE-39 


2 . 1906 1 E 02 
2. 190 85 E 02 
2. 1911 OE 02 



6 ' ~ 

7 

■1.G9136E-04 
•2 . 1 6727 F-04 


2.19133E 02 
2.19157E 02 



8 - 

•3.22815E-04 


2. 191 80 E 02 



9 

■4. 27441 £-£>4 


2.192C3E 02 



' V PH = 

-2 . 69444E 90 

PM = 

0. 00000 E-39 

PT = 

2 . 69563E PC 

QH = 

1 .00045 E DO 

QM = 

i .ooooo e on 

QT = 

9.99573E-0] ' . ! 







WSH = 

7. 9 2 742 E- 01 

WMH = 

6.05684E-01 

WPH = 

4.9 1400 E— 01 

WSM = 

• 7.99702E-01 

WMM = 

6.0 10CCE-01 

WPM = 

4 » 81. 38 8E-01 

WST = 

8.07380E-91 

WMT = 

5 . 9 6 3 3 3 E - 0 1 

WPT = 

4.7 1254E-01 


A ( IK ) 


6.134 P E— Q 1 

5. 

9151 E- 0 1 

' 5 .6875 E™ 

01 

5 

. 461 7E~’)3 

5.2431E-01 

5.0344E-01 

4.83698-^1 

4® 6507 E- 91 

4.4759E-0 1 

6.1 581E-0 1 

5 B 

’9281E-01 

5 .6 8 7 IE” 

01 

5 

c 44 72 E- Cl 

5.2 > 47E~D 1 

4.9929E-C1 

4. 7834P?-r i 

4.5864E-01 

4.4017E-01 

6. 1831E-CI 

5 . 

9428F-01 

5.6 883 E- 

C 1 

r; 

. 4332F-C1 

5.1061E-01 

4.95C7E-01 

4.7286E- ? 1 

4.52C3E-U 

4. 32 5 6E-M 


M = 1 

X = WMM/WCR 

=~ 6.0l900E“di" WT 

FLOW CALC 

= 3.350741 

4SH = 

5. 30856E-Q1 

WMH = 4.05593E-01 

WPH = 

3 » 29064E-0 1 

.JSM = 

5.33578F-01 

WMM = 4.01000E-01 

W P M = 

3.2 1 192E—0.1 

0 ST = • 

5. 36714E-H1 

WMT = 3.96419E-01 

WPT = 

3. 13271 E— 01 


A{ IK) 


4.7576E-01 4. 4S46E—9 I 4.2368E-Q 
4 « 7 7 6 4 E"-Ol ~ 4 . 4 8 6 5 E- 0 1 4 . 223 7E-0 
4.798CE— 01 4 . 4902E-0 1 4.2116E-C3 


1 

4.0122E-01 

3.8C83E-01 

3.6239E-C 

1 • 

1 

3 . 9859E- 01 

3 . 7 797 E- 01 

’ 3.5 755E-0 

1 : 

1 

3 . 9 6-00 E- 01 

3 .7329 E— 9 1 

3. 5276E-C 

'1 1 


6 4 5 4"' F ~ C 1 3. ?9°6E-Q I 3.1579E-01 
.39812-*' 1 3.23 63E-D1 3.OR35E-01 
. 3 4 1 4 F —V 1 3.1 723 E— 01 3.U181E-01 


n =2 X = WMM/WCR = 4.0 1000 E-Q 1 WT FLOW CALC = 2.44 652 E -02 D = 2. 33067 E-P1 


7SH = 6.6I799E-01 WMH~"= 5.0 5639E-01 " WPH~ = 4.1423 2E-0 1 

ISM = 6.66640E-01 WMM = 5.C10GCE-01 WP.M = 4.01290E-01 

ST = 6.72047E-01 WMT = 4.96376E-dl WPT = 3.92263E-G1 


At IK) 



3 

4 

5 

2. 23 09 3E-04 
1 o 107276-04 

0. 000006-39 


2.190616 02 
2. 190 85 6 02 
2. 191 10E 02 

i 

\ 

\ 

*\ 

6 

7 

-1 , 09136E-G4 
-2. 167276-04 


2.19133E 02 
2.191576 02 

x ■■ 

8 

9 

-3.228156-04 
-4. 2 74416-04 


2.19180E 02 
2.19203E 02 







H PH = 

-2.69444E 00 

PM = 

. -0,00000 E— 39 

PT = 2.69563E 00 

QH = 

1 .000456 00 

QM « 

1, 00000 E 00 . 

QT = 9.995736-01 . • 





' - ’ . _ • _ . 

WSH = 

7. 9 2742 E- 01 

WMH a 

6. 056846-01 

WPH = 4. 9 1400 E— Ol 

" "WSM = 

7. 997026-01 

..WMM = 

6.01000 E-01 

WPM = 6.813886-01 

WST = 

8.07380E-01 

« ... ' 'V 

WMT * 

5.96333E— 01 

WPT = 4.71254E-01 


A ( IK ) 


"nfeTOTS E-C"! 5~.~91 5"l E-Ol " 5*687 5E-01 5 » 4 617E-0i" 5 * 2431 E-O'l 5'. C 344 E -01 4".:8369E-0l‘ 4.6507E-f)l 4.47596-01 

6.1581E-01 5» 928IE-01 5.6871E-01 5,44726-01 5.2147E-01 4.9929E-C1 4,78346-01 4.5864E-01 4.4017E-01 

“6718 "57942 86- 01 576 88 0 E -0 1 5.4332E-C1' 5Tl 86 IE-01" '4. 95C7E-C1 4. 7 28 6 EH) 1 4.52036-01 4. 32 5 6E-C-1 

"N = 1 7'T" =~ WW 6';<n000 E-0 1' WT FLOW "CALC ' ^ 3735^746-02-'/ : ^'-TT03873 E-CF 


WSH =, 5.30856E-01 WMH = 4.05593E-01 WPH = 3.29064E -O1 

WSM.> 5.3.35785-01 ~WMM ~='~ 4.OiOOOE-0l” "WPM = 3.211926-01 

WST = 5.367146-01 .WMT *_ 3.964196-01 WPT = 3. 132 7 15-01 


AUK) 


4. 7576E-01 

4. 4846 E— 9 1 

4 . 2368E-01 

4.61226-9] 

3 . 80 83 E— 01 

3 *62396—0 1 

3 . 4540E— Ol 

3.29966-01 

3.1 579E-01 


4 » 7764E-0 1 

4.4865E-01 

4.22371-01 

3.9859E-01 

3.77076-01 

3.5755E-01 

3.39816-01 

3. 2363E-01 

3 ,08856-01 


4.7980E-01 

4 . 4902E— 0 1 

4.21166-01 

3.960CE-01 

3 . 7329E-01 

3. 5276 E- 01 

3.3414E-01 

3.1 723 E— Ol 

3 . 0 181 6—0 1 


N = 2 X a 

WMM/WCR » 

4-.01000E-01 

WT FLOW 

CALC = 2.44652E-02 0 

= 2 . 3 30 67 E -01 • 




WSH = 6. 617996-01 WMH = ~ 5.05639E-01 WPH = 4.192326-01 

.WSM = 6 . 666406—01 WMM = 5.G1O0OE-O1 WRM = 4.0 1290 E-C.l 

WST = 6.720476-01 WMT = 4. 963766-01 WPT = '3. 922636-01 ' 




5.5615E-01 5 « 2933E-G 1 5.3390E-01 4.80C9E-01 4.>795E-0i ' 4.3743E-01 4.1845E-B1 4.Q&89E-01 3.8462E-ni 
5*5 870E-D1 5 » 30 3 2 E— 01 5.0333E-D1 4.7806E-01 4.5463E-01 4.3290E-01 4.1287E-01 3.9438E-01 3.7731E-C1 


H = 3 

X = WMM/WCR 

= 5.01000E-01 WT FLOW CALC = 2 • 9^7-02 Er 02 0 = 7* 9305OE-O2 

j 

i 

,, . ' ' ' ‘ ' ' ' V - : | 

WSH = 
WSM = 

7*3892 8E-C1 
7*4501 6E-31 

WMH = 5.64568E-01 WPH = 4.58042E-01 

WMM = 5 . 59902E-01 ■ WPM * . 4.48469E-01 V . C ' V 


~7TST = 

7.5176 It- '31 

WMT = 5 * 55253E-01 WPT * 4.38791E-01 . . ' 

i 


TO R7 


'”5'rr29'IE-Ol 5.684TE-01 '5T44T2E-5'! 5.2070E=cri T^7W^=UI 
5 . 9547E-01 5 * 6964E-0 1 5*43895-01 5.1901E-01 4.9539E-01 

5>9822E-01. S..?OTE-trl 5.4379E-0X 5Tl738E-Cfl' 4.9232E-01 4.6879E-01 4.4684E-01 4. 2644E^M"T7^750E^0T 


4 *"775 2 E— 0 1 4 . 5 7 9 1 E - 0 1 4.3959 E - 0 1 4 .2 249E-C 1 
4.7319E-Q1 4.5244E-01 4.3309E-01 4.15G8E-01 




THIRD 

STAGE WHEEL 

101 BLADES VARIABLE PASSAGE, VELOC I ty AMD 

DENSITY 



ITERATIVE METHOD 

ADJUSTED BLADE HEIGHT 

\ 

\ 

N, 




MUM 

! = 5 ' TLIM = 0.9010' 

\ 

'\ 



GAMMA 

= 1.6670OE 0 

0 OMEGA = 1.25700E 03 - 

WG1VEN = 3. 1 9000 E— 02 




N - ZERO 

C-SU8-S C-SU8-P 

W— SUB— CR 

RHO W CR 

l/R SUB C 

R 

HUB 

6. 48000E-03 

9* 7 96 00 E 01 5.89 7.00 E 01 

6 . 11030 E 02 

3.81890E 02. 

0.00000E-39 

2.9Q2O0E-0 .1 

MEAN 
TIP . 

6* 88QQ0E-03- ■ 
7.29000E-03 

9. 7 9 600 E 01 5.89700E 01 

9 * 796 00 E 01 5 * 897.O0E 01 

6.11030E 02 
6 • 11CJ30E 02 

3.81890E 02. 
3.81890E 02 

0.00D00E-39 

2 .24800 E— 01 


BETA 






HUB 

1 . 50,0 ©OE 01 

1-.50Q00E 01 1.50000E 01 





MEAN 

TIP 

4sl. 590OOE 01 . 

1. 50000 E 01 

1.50000E 01 1.50909E 01 

1..50000E 01 1 » 5000 OE 01 





EDI = 

• 0 I 02 = 

6 X = 5.96000E-01 

JK =2 JY 

= 2 JI = 

3 


;R4 = 

0 KR5 = ■ 0 

KR6 = 2 KR7 = 1 






/ SH = 

1*315 50E 00 

VSM = 1 . 33796.E 00 VST 

= 1.36138E 00 

VPH = 8.08120E-01 


VPM = 

7 . 97562E-0 1 

VPT = 7.86883E-01 





IK 

LITTLE A 

LITTLE B 

ALPHA 




1 

2 

3 * 34602 E— 01 
3 » 2 95 40 E- 01 

6 • 50671 E 02 
6. 50 671 E 02 

-5. 14450 E— 04 
-5.06663E-04 




3 

4 

3. 2 4 62 9 F- 01 
3. 19863 E- 01 

6 • 506 7 IE 02 
6. 506 71 E 02 

— 4. 99118 E— 04 
-4*91 789E-04 



• 

5 

6 

3. 15234 E- D 1 
3 . 10738 E— 01 

6. 506 71 E 02 
6. 50671 E 02 

—4. 34 673 E— 04 
-4.77759E-04 




7 

8 

3.06368E-01 
3.021 19E-01 

6. 50 671 E 02 
6. 50671 E 02 

-4.71C4OE-04 
—4. 64508E-04 




9 

2. 97986E— 01 

6. 50671 E 02 

—4. 581 54E— 04 




IK 

M { I K ) 

N(IK) 

-- 




1 ■ 

2 , ■ 

3 . 99427E-03 
2.9731 5E-03 

6.48G77E 02 
6.48739E 02 




’’ f 



\ 

\ 

V 


3 

4 

5 

1.96737E-03 

9.76462E-04 

9.00000E-39 


6.49392E 02 
6.50036E 02 
6. 506 71 E 02 

•v 

/ 

/ 

/ 

/ 

{ 



a 

6 

7 

-9. 6 2432 E-C4 
-1.91123E-03 


6.512 98 E 02 
6. 51 91 6 E 02 


: N - • 




8 

g 

-2. 846 78 E- 93 
-3. 76944E— 03 


6. 52326 E 02 
6.53128E 02 






PH = 

-7.98745E 00 

PM. = 

C.OOOOOE-39 

PT - 

8. 018 50 E .00 




QH = 

1.0040CE 00 

QM = 

1. 00000 E 00 . 

QT = 

9 . 96238E-01 




»■ ' . * ■' ‘ V ' 

W STT~ = 
WSM «' 

' : 8.044426-01 
7. 97423E-01 

SfflH - 
WMM = 

67X1X10 E-f/1 
5 * 96000 E— 01 

WPH = 
WPM = 

4.94173E-01 
4.7 534 7E-01 

■\ * ■ . 



RSI = 

7" . 913 5 2 9 E - 0 1 

WMT = 

5‘. 80684E-C1 

WPT = 

4.5 6930 E— 01 • 





atirt 


~OTTr61'-0in5r9'5F2¥^0T' 57T2 7<3£=WT$ . W98E-01 57 27 8&'E'-§T ” 5T?FS' 5 8E-0 1 4 . 8645E-G 1 4. 67 47E-01 ' 4 . 4962E-0 1 
t, 1 506E-01 5* 9144E-01 5.6673E-01 5.4216E-01 5.1841E-01 4.9578E-01 4.7444E-01 4.5440E-Q1 4.3565E-01 
- ."T2T2'E -01' “57 S7T5E- OX "57'60 5 IgE-'0 1 ”5 . 341 8E-0X 5 .7? 884 E— J 1 ’ 47 84 83 E- ITT 4 . 622 9 E-0 1 "4 74X2 4E-0 1 4 7216 3 E-0 1 

■;-^-T~nr^~mpr/m m=: wtttwxxlit= 3 . 367551=92 d~ =~- 5 759 57 te - 0 2 ~ : 


>H 5. 4O289E-01 

WMH = 

4. 10709 E— 01 

WPH = 

3 .319026-01 

"M .= • 5. 2 9 83 2 E-0 1 

WHM = 

3 . 96OWE-01 

WPM « 

371 5 8 3 4 E —01 

?¥ s' 5. 19278E-01 

Vs'MT = 

'3.8 I437E—Q1 

WPT = 

3.00146E-C1 


At IK) 


, 8224E-01 4* 5433E-01 4.28956-01 4.0592E-01 3.8501E-01 3.6599E-01 .. 3.4865E-01 3.3281E-01 3.1829E-01 

• » 75X35 E^OT ~4X4 55 5’E-“DT'“47r8’8 5 E-0 1 3 .9474X-01 37T295 6-ffl 3 . 532 1E-0 FT. 3530 E-0 1 3.1 899 Ml 3V041W-0 1 

, 67676-01 4 . 3659E-0 1 4.0860E-P1 3 .8345E- 01 3.6 Q82E- 01 3 . 4042 E-0 1 3 . 2198E-P1 37 0 5 27 E-0 1 2. 9 006E-01 

. = 2 X = MMM/WtR = 3.96G00E-C1 WT FLOW CALC = 2..44640E-02 , D =.. 2.33104E-01 


TH = 6.72365E-Q1 

■SM. = 6.63628E-01 

WMH =. 
WMM = 

5.111 10 E-0 1 
4. 960O0E-01 

WPH = 
WPM = 

4. 1 3038E-01 
. 3 . 9 559 IE-01 • 



■* ’ './.V;' , , • •* ; . 

ST = 6. 54904E-01 

WMT = 

4. 8 1060 E— 0.1 

WPT * 

V.. . ' 

3. 7 8538 E— 01 




~AT I K 1 



•’ " 




•. “■■■ 'X. '• 



- ... ' ' X ; ' 

, ' - 4: ; -, 


' ■ ' " ‘ :l '■ 


- - •: : 4 ; /X V / '■ . 



5.6167E-01 5.3457M1 5.0874E-CU 4.8447E-01 4.6187E-01 4.4091E-C1 4.2150E-01 4.0354E-01 3.8690F-C1 
5 • 5 7 1 1 F — 0 1 5» 281 IE— 01 5.0G57E-01 4.7483E-01 4.5096E-01 4.2>92E-01 4,086dE-01 3.8988E-01 3.7261E-01 
5,E^46E-JJ_]_5.2151E-01 4»9226E-0l 4.6504E-01 4.3993E-01 4. 16 85^-01 3.9567E-01 3.76 23E- Q1 3.5 838F-CJ1 

N = 3 X = WMM/WCR = 4.96009E-01 WT F LOW CALC = 2.94559E-02 . t? = 7.66X8SE-02 ; 


Tf$H~ 7T45"886E-dl WMH = 5.66997E-01 WPH = 4.58202E-01 ‘ “• • . 

WSM =■ 7.38I05E-01 WMM * 5.51665E-C1 WPM = 4.39987E-01 : 

~W$T~^ 77W399E-0T WMT = 5.36516E-01 WPT" = ~4."22175E-0l 

~A7TKT~ " 7 7 ~ - •, : '7 “ 

~57 9 583E-£U~~ 5T7rr2E-dT“' 5“. 465C3E-Crf *572 T6^ r 6T^70004M" r“47787TEPoT^Vnf72^^ 

5 ® 9258 E “01 5« 6594E-01 5.3948E-01 5.1402E-01 4.8993E-01 4.6733E-01 4.4626E-01 4.2665E-01 4.0844E-01 • 
: 3T^9 r 2 8 E'-Ol 5 « 6 0 6 4 £ -0 1 5 .3233E-D1. 5 705215-6 X 4.79'66E-01 '4.5583E-01 4.3371E-G1 4. 13 23E-01 3.9428E-CU 


N~ = 4 X 7=“WMM/ WCTfC^' '5 i 5l66 5E-C1''' W~f FLOW CALC = 3. 19084E-02 . ~ D = -2.64227E-04 



THIRD STAGE WHEEL 101 BLADES VARIABLE PASS AGE » VELOC I TV AND DENSITY 
ITERATIVE MFTH QO ADJUSTED BLADE HEIG HT 
NL1M = 5 TLIM = O.DOIO 


GAMMA 

= 1.66700E Gt 

3 OMEGA 

= 

1* 257O0E 03 

WGTVEN. = 3* 

19000 £-02 

. 

. ... 


N - ZERO 

C-SUB-S 


C-SUB-P 

W-SUB-CR 

. RHO W. CR 

1/R SUB C • 

R 

HUB 

6. 5900CE-C3 

9 . 796 ODE 

Cl 

5 . 8 9 700 E 01 

6.U030E 02 

3 . 77620E 02 

0.000005-39 

.2.0020QE-01 

rhr. IA IM 

TIP 

I . uwUUfc- 0 3 

7.42000E-03 

9 . 796oy E 
9 . 79500E 

.01 

01 

3. 8 9 700 E 01 
5.89 700 E 01 

6.11030E 02 
6.1 1030 E 02 

3. 77 6 20 E 02 
3. 7 7620 E 02 

6.-OOOOOE-39 

2 . 24800E-0 1 

BETA 

HUB 

3*oh00CE 01 

“S C*~ ft 1 

3. 000 00 E 
'3TG>>9TjO'E~ 
3 *00000 E 

01 

3,000006 01 





TIP 

3 © y - j v y y c *„ 1 1 

3. 00000 E 01 

L 1 
01 

3*000 0 0 £ 0 1 
_ 3. 00 000 E 01 





ID1 = 

0 1 02 = 

7 X 

= 

5.880005-01 

JX =2 JY 

= 2 JZ = 

3 


KR4 ='• 

•a KR5 = o 

KR6 = 

2 

KR7 = 1 




' ' j 





3 

4 

5 


7.34232E-03 
3 • 6442 1 E— 03 
0. 00000 E-39 


1.247 80 E 03 
1 .252436 03 
1.2 5700 E 03 






'„*> 

— 

■3.59184 E— 03 
■7.13281 £-03 


1 .26152 E 03 
1 . 2 6 600 E 03 






8 

9 

— 

■ 1.062 43 E-C2 
1 . 406 7 7 E- 02 


1.27043E 03 
1.27481E 03 


' \ 




PH 

= 

-1. 53476 E 01 

PM = 

■ 0..00000E-39 

PT 

= 1.5 571 4E 01 




QH = 

= 

1 .01502 E 00 

QM * 

1.00000E 00 

QT = 

= 9. 8.6031 E-01 





WSH 

WSM 


8 . 22490E— 0 1 
7 . 9072 5 E- 01 

WMH = 
wmM = 

6. 22 3 26 E— 01 
5. 8 8 000 E -01 

WPH 

WPM 

= 5.01C98E-CU 

* 4.671 20 E-0 1 




WST 


7. 5926.3E-Q1 

WMT = 

5 . 54658E-01 

WPT 

= . 4.34590F-01 




.... A - ( . IK5 








6. 2294E-Q1 6. 01 9 BE’ 
5* 1 279E—0 1 5.88 32 E- 

-01 5.7936E-01 5.56545 
-01 5 .6 289E-01 5.3771E 

-01 

-01 

5. 34 18 E-0 1 5. 12 67F-01 
5.13448-31 4.9040E-C1 

4.9221 E-0 1 
4. 68 71 E— 01 

4.7287E-01 
4. 48 4 BE— 91 

4.5467E-01 
4. 2 94 3 E-0 1 

6.0' 

1.20 

E— 01 5 . 7 3 3 9 F • 

-01 5.4524E-01 5.179QE 

-01 

4. 9 3.92 E-0 1 4.6 755 E-0 1 

4 . 44 8 3 E-0 1 

4® 23 74 F- 01 

4. 941 8E-C 1 * 

3 = 

1 

X = Wmm/wcr 

= 5 .880006-01 WT FLOW CALC = 3.35516E-02 

0 = -5.17739E-02 


WSH 

= 

5. 54192E— 01 

WMH = 

4. 1 93 22 E— 01 

WPH 

= 3. 37639E— 01 




■ — jfSfT 

1ST 

T 

—5-fc .2 1 7 7 .1 E— 0 1 
4. 8931 IE- 01 

WMM = 
WMT = 

3 » 880C0E-01 
3. 57452E-01 

WPM 

WPT 

= 3 .08235 E-0 1 

•= 2.80073E— 01 




AUK) 

• 4.916 IE-01 4. 631 IE- 

-01 4.3712E-01 4.1348E 

— A 1 

3 . 9 19 8 E-0 1 3.7242E-01 

3.5457 E— C 1 

3.3826E-91 

3. 233 IE -r 1 

4, 6 942 E -01 4.39526- 
4.4605E-01 4. 1503E- 

-01 4.12556-01 3.8823E 
-01 3 . 8 733E-01 3.6260E 

-01 

-01 

3.6631 E— 01 3.4649E-01 
3 .4046E-C1 3. 2060 E-0 1 

3.2853E-C1 
3 . 0271E-C 1 

3.122CE-01 
2 . 86 54 E-0 1 

2.9732E-C1 
2. 718 8E-C 1 

N 

2 

X = WMM/WCR 

= 3.88000E-01 WT FLOW CALC = 2.41704E-02 1 

D = 2.42307E-C1 



WSH 

WSM 

■— 

6. 83341E-01 
6. 56248E-01 

WMH = 
WMM = 

5.20824E-01 

4. 88000E-01 . 

WPH 

WPM 

= 4. 1 93 6 8 E-0 1 

= 3. 87678E-C1 




WST 


6 . 24287E-01 

WMT =. 

4. 56055E— 01' 

WPT 

= 3. 57331 E— 01 



• 

AUK) i 









. ■; ■ . : _ ' 

. • 1 



5 .6974E-01 5 . 42 5 8 E~0 1 5.1646E-C1 4.9180E-91 4.6876 E-01 4.4734E-01 4.2748F.-01 4.09C7E-91 3.9202F-C1 
5 « 5318E-01 5.2351E-01 4.9544E-01 4.6928E-01 4.4508E-91 4.22790-01 4.02280-01 3.8341E-01 -3. 6 . 6 C 4 E-n'l 
5.3532E-01 5. 03 3 5 E-01 4.7354E- P1 4.460 9E-01 4.2 0960-0 1 3.98P 0E-Q1 3.7704E-51 3.5789E -01 J.4036E-01 

N = 3 X = WMM'/WCR > 4.88000E-01 V!T FLOW CALC = -2.92453E-02 D = 8.32182E-C2 


“TOT"= - 

"'77F8T5^re~oi — whr“~ 

5 « 812 .1 2fc'-71 

WPH = 

4.67994.E-0 

1 

HSM. = 

7.36256E-G1 WMM = 

5 *474 9 6 E-01 

WPM = 

4.34942E-0 

1 

RST“^“ 

“^7.04^97^-01" WMT = ' 

5". I472CTE-C1 

WPT = 

4.03297E-0 

1 


— STTK'T 1 ~~ ^ 7 ' “ " ' "" 

■^r07^rRn.“T7Er<5 5T£Rfl~5~75 6l730-lJ'i“l>73TOrE ' - m " 571)9 I 7 F- 7l“778747E^rTT^¥7E^or~^ 

"5.9180E-01 5. 64 59 E-01 5.3760E-G1 5.1165E-01 4.8713F-G1 4.6416E-CI 4. 42 77 E-01 4. 2290 E-01 4.0446E-01 
~3 ; 7T7WE-ffr3.T743E-01 BTlteE-W^TS^E-STP*." 6444E~0i '474342E-0I “4 .1825 E-01 3.9780E-01 3.T895E-01 

~ N = '~4 X“£" Wfffi/ WC f? ' ~^"57 47W6TE^r'“ ~3;T9C86E-W"~;'0 r »" -2. 68534E-04 ” " 




THIRD STAGE WHEEL 101 BLADES VARIABLE PA 


ITERATIVE METHOD 

ADJUSTED 

BLADE HEIGHT , 

NLIM 

» 5 TLI F 

u 

O ■ 

♦ 

W 

o 

i— J 

.0 


GAMMA = 

1 . 6 6700 E Oil 

i OMEGA 

5= 

1 . 2 5 700 E 03 


N - ZERO 

C-SU8-S 


C-5UB-P 

HUB 

6. 72000E-03 

9. 796 DOE 

01 

5, 8 9 700 E 01 

MEAN 

TIP 

7. 13000E-03 
7. 56G00E—03 

9. 79 6 COE 
9. 7 9600 E 

01 

01 

5.89700E 01 
5. 89 700 E 01 


BETA 


HUB 

4. 50000E 01 

4, 500 00 E 

01 

4 . 50000 E 

01 

MEAN 

4. 5000'CE 01 

4. 500 00 E 

01 

4. 5000CE 

M 

TIP 

4.50000E 01. 

4. 50000 E 

01 

4. 50000 E 

01 

ID1 

= 0 IDS = 

8 X 

- 

■5. 81G00E-I 

n 

KR4 

= 0 KR5 = 0 

KR6 = 

2 

KR7 = 1 



VSH 

= 1. 3 2 8.93 E 0.0 

VSH = 

1.35219E 00 

ypM 

= 7.91033E-01 

VPT = 

7.79929E-01 

IK 

LITTLE A 


LITTLE B 

1 

-2.497506 m 


1.77767E 03 

2 , 

. -2 « 45972 E 00 


1.77767E 03 

3. . 

-2.42307E 00 ■ 


1.77767F 93 

4 

-2.38749E 00 


1.77767E 03 

5’ 

— 2.35294E 00 


1.77767E 03 

-6 

-2.31938E 00 


1.77767E 03 

7 

-2.28676E 00 


1.77767E 03 

8 

-2.25505E 00 


1.77767E G3 

9 

~2 .22420E 00 


1.77767E, 03 

IK 

M ( IK) 


N( IK) 

1 

2 » 981 37 E— 02 


1 • 72545 E 03 

2 

2.21919E-02 


1.73865E 03 


' N 

\ ■ 

» VEL 0C- 1 T'K AND -DENSITY 


WGIVE N = 3.I9 00QE-02 / .. 

U- SU8 -CR RHO W CR 1/R SUB C R_ 

6 . 11030 E 02 3.72730E 02 0.OO0OCE-39 .2.002906-01 

6. 11030 E 02 3 . 7 2 7 3 tFE . 02 

6.1 1030E 02 3*_7_2730E 02 0. 00000 E- 39 2 .24800E-C1 


JX = 2 JY = 2 JZ = 3 


1.3 7702 E "W'“ VPH filO 1768E~b 1 


ALPHA " 

-3T83991E-'€-3 
-3. 78182 E— 03 
- 3. 72 547E-03 
-3. 67076E-Q3 
-3.61765E-03 
-3. 56604E-D3 
-3.515 8 9 E- 0 3 
-3.46713E-03 
-3.4 1 971 E— 93 



* 


3 1.46846E-02 

4 . 7.28841E-03 

5 ' 0 . 00000 E~ 3 9 

1.75175E 03 
1.76476E 03 
1.77767E 03 




6 ' ~1< I 8 3 69 E-0 3 

7 -1.42656E-02 

1.79048E 03 

1. 80321 E 03 ' ' 




~W -2 U 24 8 66- C 2 

9 -2.81355E-02 

1*8158 4 E 03 
1*8283 9 E 03 




PH = -2.1 545 8E 01 

PM = 0.000006-39 PT = 2.217876 01 




QH = 1 .03026 E DO 

QH a l.OOGOOE' DO QT = 9.72257E-01 




• ' * • ' ' * . 

' i-fSH a IT. 4 3 7 5 Z6— 0 1 
WSM « 7. 85622E-01 

WMH a 6. 34911 E— 01 WPH = 5.090516-01 
WMM a 5.81000E-01 WPH » 4.595906-01 




WST = 7.29257E-01 

WMT = . 5.29591 E— 01 WPT = 4.13043E-01 




AUK) 

"6~r2¥83H~dl'“e;i)¥8'7 E- 

6.1 10 IE— 01 5 . 85 76 E- 

■01 5.86716-01 5.6393E— 01 5.4140E-01 5.1960E- 
■01 5 . 5 96 IE-01 5 .33826-01 5.09046-01 4.85566- 

•01 4.98776-01 
•01 4.63506-01 

4.79026—01 
4 *42896- 01 

4 . 60406—0 1 
4* 2 3686—01 

‘ 75.887 86-0 1 5 . 589 9 E- 

■OX ~5.2'95'36-i>l 5.0136E— 01 4.748BE-Q1 4.5024E- 

•01 4.2743E-01 

4 . C635E-0 1 

3. 86906—01 

If = I X = WMM/WCR ’ 

» 5.810OOE-O1 WT FLOW CALC = 3.34390E-02 

0 = -4. 82431 E-O? 


WSH a 7. 75295E-01 

WMH a 5. 833986-01 WPH = 4.677506-01 




WSM = ■ -'7.180128-01 
WST * 6.62316E-01 

WMM = 5.310006-01 WPH = 4.200396-01 
WMT = 4.80978E-Q1 WPT = 3.75129E-Q1 




-_.A.UK) 

6 .07296-01 5 » 83046- 

•01 5 .58246-01 5.33906-01 5.10556-01 4.88426- 

•01 4 . 676.1 E-D 1 

4.48126-01 

4. 2 99 IE— 01 

5 *8.3796-01 5.55326-01 5.27426-01 5.00836-01 4.7586 6-01 4.5260E- 
5.5642E-01 5.2447E-01 4.94156-01 4.65926-01 4.3987E-01 4.1595E- 

•01 4. 31026-01 
■01 3 .94026—01 

4. 1104E-01 
3 • 7393E-0 1 

3.9256E-01 
3 .555 IE— 01 

N = 2 - X.;= WMM/WCR 

= 5.3 1000E-01 WT FLOW CALC = 3.13540E-O2 

D = 1.711546-02 



WSH = 

8.095246—01 

WMH = 

6.091546—01 

WPH a 

4.8 840 IE— 01 

WSM a 

7.518176-01 

WMM = 

5. 56000 E -01 

WPM a 

4.39814E— 01 

WST a 

6 .957866-01 

WMT = 

5 ..052846-01 . 

WPT = 

3. 9 40 8 6 E— 01 


'A ( I K ) 





'\ 

6.1899E-01 5.9669E-91 5.7308E-01 -5.4942E-01 -5.26406-01 5 .P436E-01 4.8349E-f 1 4.6383E— 91 4.4538E-01 

5 o 9 82 4E~0 1 5.7121E-91 5.44O6E-01 5.17 77E-01 4.9281E-01 4.6938E^1 4.4752E-C1 4.2719E-01 4.0839E-C1 

5 . 733 BE- 01 5 . 4234 E-01 5.12 33E- 01 4. 84C3M _I 4.5 769E-01 4.3336EHH 4.1094 E-C1 3, 9033E H31 3» 7136E- C i l 

N = 3 X = WMM/WCR = 5 .560 COE- 01 WT FLOW CALC = 3.24236E-02 D 64136E-C2 


WSH = 

7*92551 E— 01 

HMH = 

5 . 96383 E— 01 

WPH = 

4.78161E-C 

1 

WSM = 

7. 3 50 54 E- 91 

WMM = 

5 .43603E-01 

VJPM = 

4.3O0O8E— 0 

1 

WST = 

6.79189E-01 

WMT = 

4* 93232E-01 

WPT = 

3* 84685E— C 

1 


AUK) " ~ " “ ' """ . ■ 

^l34irar' 5790 i’tfE-OT'3 18 eW-Wl^'965 5E~$TT»75hW~M "4756' l" OE-fU 4 ' 737 76 EH ) l 

•5.9128E-01 5 8 6349E-01 5.3594E-01 5.9948F-01 4,845OE-01 4.6113E-G1 4.394CEHU 4.1923E-01 4.O054E-C1 
5 . 6516 E— 01' 5o 33 63F'-0r 5 .S344E-0 1 ' 4 V7 5l 4E-0~i“4 . 48'93 E-GT ' 4.T4T9EH3T 4.0269E-GT 3. 8224E-01 376354E-d : f 

N - 4 X~ WMM/WCR = 5 • 4 3 6 0 3E - 0 1 " WT F L 0 W~CXL C 7T 37l8999l~02~ ~D~® 3 . 8743H E-06 T 






THIRD STAGE WHEEL 101 BLADES VARIABLE PASSAG 

IT ERATIV E METHOD A DJUSTE D B LADE HEIGHT 

N L I M _ = 5 TLIM = .0.00 10 _ H 

GAMMA = 1.6670CE 00 _JDMEGA = _ 1.25700E 03 

N - ZERO C-SUB-S ■ C-SU8-P 

9.79600E Cl 5.89 700 E 01 
97t9'600E“in; 5;'897rroE : “>H^ 

9. 7 96 ODE 01 5.8970GE 01 

- - BETA 

HUB 5.50000E 01 5.50000E 01 

TT£'SN“~ 575Th30<}E“G' I“"575m5WE~Xf r 
T IP 5* 50000 E 01 5. STOOGE 01 

ID1 - 0 ID2 = 9 X = 5.79O00E-O1 


RR4 •= 0 KR5 = 0 KR6 = 2 KR7 = 1 


“VSR'"= — X733Z87E” WJ'~’Vm~~=~'"TT3~5 6 77'E 7f0' V S THS 1 

VPH'-.*" ”77ff8?55E-l>T “'VPT = ”7T7788CSE-fri 

“IK ' LITTLE A'' ~ LITTLE 8' 

2X0593 5 E 03 

2.05935E 03 
2TX593 5E‘u3 
2.05935E 03 
Z7U5935F 03 . . .. 

2.05935E 03 
2T0"5935E 03 
2.05935E 03 ‘ 
2.G5935E 03 

ik miner ~~ 7; " NTTKl ““ ““ 

*7lRmiSlE=BZ~ T : T797F5"8E“G3 

2.97 820 E— 02 1.99892E 03 


T3TT5T7 v'E ~0 "flf 
•3.3Q1O0E 00 
■'37Z'5IWE~0\T 
-3. 20406 E 00 


■3.11265E 00 

•3 • 0~6¥88 (TWO 
-3.02632E GO 
■2 * 98492 E 00 


5 . 50000 F 01 
■ s; 5OGX0E 01 
5. 50000 E 01 


6.79000E-Q3 
~77ZIUUU^=UT 
7. 64000E-03 


1 

2 



» VELOCITY ANtr 'DENSITY 


HG IVE N _= 3. 1 9000 E— 02 ' _____ _____ 

W-SUB-CR RH O W CR 1 /R SUB C R_ 

6 . 1 1030E'" C?2 3 . 70900 E 02 0. 00000 E- 39 2.00200E-01 

6.1 1030E 02 3.70900E 02 . ~ 

6.1 1030 E 02 3.70900E 02 O.OOOCOE-39 2.24800E-01 




'li 3 81 69 E " 00 VP H "= ' ' 7799 92 5 E - 0 T 


ALPHA 

5X15324 E -03 
5.07528E-03 
4.99965E-P3 
4. 92 624 E— 03 
4. 8 5 495 E- 03 
4.78570E-03 
4. 71840E— 03 
4. 65296E-03 
4.58931 E— 03 




3 1-.97P71E-02 2.01916E 03 

4 9.7811 9E-G3 .2.33930E 03 

5 O.l>'0C0©E-39 2.05935E 03 

6 “97 64066 E-0 3 2 .07 93 0 E 0 3 

7 -1 „ 91448E-02 2.09915E 03 

8“ -27 8 51 6 1 E-® 2 • 2* 1189 2 E 03 

9 -3 .77584 E— 02 2.13859E 03 


PH = -2.48349E 01 

PM = O.OCOOOE-39 

PT = 2 . 5 8 1 8 8 E 01 




OH = 1 . 040 82 F 00 

QM = l.OOGOOE 00 

QT = 9. 62 94 6 E— 01 





WSH‘ = . 

8 . 59622E-01 

WWH = 

6.4493 9E— 01 

WPH = 

5. 1 590 3 E— 01 

W$M = 

7 . 855 72E-0 1 

WMM * 

5 • 7900GEr01 

WPH = 

4, 56805 E-0 1 

WST = 

7.14135E-01 

WMT = 

5. 16857E— 01 

HPT = 

4.0 2052 E~vl 


A (IK)' ' ~ . “ ' * " ■ " V ■•>■■■ 

7 8 E~ 0 1 " 57 9 2 1 2 E— 0f~ 5 ® 69 5 3 E-01 ~ 5 7 47 Q I'E— Ql" "T725lOE“i5 f~570410E^ '.652 8T-QT" 

6.1099E-01 5 • 8544E-01 5.5896E-C1 5.3285E-01 5. 07776-01 4.8402E-'! 4.6174E-01 4. 40 92 E-0 1 4.2153E-?U 

~ 5T8212 EH3 T ' "5.512 9 E-0 1 5 . 2 1 2 26-C 1 4.9 266E-0 1 47 6 5 96 6-0 1 4 *412 l.E—' . 1 "47 18 366-0 1 3 . 97 3 1 E-0 1 3.7793 E-0 l ' 

- N = I )T^"¥W/Wcr= 57" 7 9 d OOF ~ C v” ' w T ~ FLOW"" CAL "C"~= 37354 "?Te~02 0^~=57T4T5 IE-02 ~~ 


WSH = 

5. 82165 E— 01 

WMH = 

4.36775E-01 

WPH = 

3. 4938 7 E-0 1 

WSH = 

5. 14217E-01 

WHW = 

3. 7 90 00 E-0 1 

WPH = 

2 .990 14E-C 1 

WST = 

4. 48037E-01 

WMT = 

3.242676-01 

WPT = 

2.52241E-01 


AUK) 


5. 0.977 E-0 1 4.80326-01 4.5324E-01 4.2848E— 01 4.0591E-01 3.8531E-01 3. 66 50 E-0 1 3.493CE-01 3.3352E-01 


4 . 6 40 9 E— 01 4 • 334 3 E -01 "470" 5 846-0 1"" 37 8 106 E-0 1 3.5 877 E-0 1 "3 » 38" 6 "8E -0 1 3 .205 IE— 01 3.0 404 E— 9 1 2. 890 56 -M" 
4.1474E-01 3 . 8 40 4 E— 01 3 .5692E-01 3 . 3291E- 01 3.1 1 57E-01 2 .925 3E-0 1 2 . 754 7E -01 2. 60126 -01 2. 46256-01 


N = 

2 

X = WMM/MCR 

= 3.7* 

30006-01 . WT 

FLOW CALC 

* 2.394356-02 D = 2.49420E-01 


WSH 

.35 

7 * 20894E— 0 1 

WMH = 

5.4C857E-01 

WPH = 

4.3 264 5 E— Cl 

- WSM 

~ ' 

6. 49895E-01 

VIMM = 

4. 79000 E-0 1 

WPM = 

3.77910E-01 

WST 

r: 

5. 8 1086 E-0 1 

WMT = 

4.20562E-G1 

WPT = 

3 .271476-01 • •. 

AUK) 









5 . 85 n 8E-~31 5.5812E-01 5.3169E-C1 5.0643E-C1 4.8263E-01 4 . 60396-01 4.3970F-P1 4.2948E-M- 4.02646-01 
5.4974E-01 5.19O5F-01 4.9OO9E-01 4. 6319E-01 4. 3839E-01 4 . 1 56OE-0 i - 3. 9468E-01 3.7549E-91 3.578EE-D1 
5 . 0909E-0 1 4.75 95E-01' 4^4 5596 ^0 1 4. 17 99 E-0 1 3 , 92 9 86-01 3 . 70 32E- 3. .4 977E-C1 .3 . 31 1 IE -01 3.1 4 1 IF - HI 

N = 3 X = WMM/WCR = '4.79OO0E-OI I'll FLOW CALC = 2.91284E-02 D = 8. 68827E-02 



“8775 717 E-'-l" 

~~Wm = 6 .047)47 E- ; 01 

vi pH = 

4.831 92 E-Ul 

WSM = 

7. 32 2 666-0 1 

V< MM = 5. 3 97 11 E-0 1 

WPM =■' 

4.258086-01 

wsr - 

”67 61 862 E-0 1 

RMT = 4.790246-01 

WPT = . 

3.7 2623E-C 1 


~ AUK) -- ---- ■. : 

/ _ _ . ■ ■ 

~6Tr7F8'E-'01"5T94 76 E-0 1*'5'. 7770EH2 T" 574666E-0 1 “5 . 233TE-0 1 5 . 0103 E-0 1 ‘4 .79946-7* 1 4 . 6§m'-0l”T.4T52E-0l" 
5.9009E-01 5 . 6 185'E-C 1 5.33916-01 5.07UE-01 4.8185E-01 -4.58256-01 4.3633E-01 4.1601E-01 3.9719E-JH 
5T55T86 -01“5.' 2 .3 8 76-01 "4.9323 6-0 1 "4 764 70 E-W 4 3841 E-0 1 47142 7 E-0 1 3 . 92 1 7 E-0 1 3.71" 946-0 1 T . 5 339 E-O'l' 

7WTr~=~!5~7'3~9 7 TFExO I « T FLOTT ALC "= 371908 7E-02 '0 T^7?4ME-T4 



FOURTH STAGE WHEEL 1U1 BLADES VARIABLE PASSAGE, VELOCI TY AND DENSITY 


ITERATIVE METHOD ADJUSTED BLADE HEIGHT 8/5/66 



* 

N L I M = 5 TLIM = O.JQIO '• ' ■ 

GAMMA = 1. 66700E 00 OMEGA = 1.257Q0E 03 

WGIVEN = 3. 

1 9000 E- 02 . 




M - ZERO C-SU8-S C-SUB-P 

W-SUB-CR 

RHO Vi CR 

1/R SUB C 

R 

HUB 

5.5 800 OE— 0 3 9. 79600 E 01 5.89700E 01 

5 . 78330E 02 

1.95 480 E 02 

0.000006-39 

1.8 7400 E-01 

: MEAN" 

TIP 

, 6V3'3oU(7E=03'~"9 .~T<?6VQF"Q 1 5.8 9700E~TJT 

7.090006—03 9. 79600 E 01 5.8970QE 01 

5.78.3306 02 
5.78330E 02 

1. 95480 E 02 
1 .954806 02 

0.00000 E- 39 

2.376006-01 

BETA 

HUB 

4 . 300C0E 01 4. 30000 E 01 4.3Q000E 01 


1 . 



. MEAN 

TIP 

473$0C0F1!1“ 4'. 30000 E 01 4. 30 000 E 01 

■4.3000QE 01 4 . 3 CO OOF 01 4.300006 01 





ID1 

= . 0 ID2 = 0 X = 6. 9-3000 E— Cl 

JX = 2 JY 

= 2 JZ = 

3 


KR4 

= 1 . KR5 = 1 KR6 » 2 KR7 = 1 






VSH 

= T726634E m VSM = 1.30718E 00 VST 

= 1 * 3 4990 E DO 

VPH a 8 . 32389E-G1 


VPM 

= 81 12T15E-U1 VP T = 7 .92079 t-C 1 ' 





IK - 

- — LITTLE A LITTLE B 

ALPHA 




- T ~~ 
2 

-2.4T3T9TE CO " ' 1 •" 7T4 5’4’E ’03 ~ 

-2.40156E OQ. 1.71454E 03 

-7.78719E-03 
—7. 53489E-03 




3 - 

4 

■ ^2 . SnZCTSFTOTT ~ I77I45?E 03 

—2. 25541 E 00 1.71454603 

-7 • 29 842 E-03 
-7 . 07 634 E— 03 




5 

6 

- 2TTFC8TE~00 4 ~ rT7T454F 03 ' 

-2. 12603 E 00 1.71454E 03 

—6. 86 73 BE— 03 
-6 . 67041 E— 03 




7 

8 

“270557FETRT“ “1.71454E 03 

-2 .01068 E 00 . i . 71454 E 03 

-6.48442E-03 
-6 . 30 852E-03 ■ 




9 

— 1.957 58 E 00 1.71454E 03 

-6. 14192E— 03 




IK 

M ( IK) N { IK) 





T 

2 

5 . 84 7 39 E- 02 ' 1.617166 ff3 

4.3151 8E—02 1 . 64213E 03 

... A , . 

• 4 * • 





3 

4 

5 

2 *831856-02 
1.39437E-02 
0.0C000E-39 

1.66667E 03 
1.690 80 E 03 
1.71454E 03 






6 

7 

— i. 35378 £- 02 
-2 . 66 926 E— 02 

1.7 3 79 IE 03 
1 .76093 E 03 






8 

9 

-3 « 94856E-02 
—5 . 19360 E— 02 

1 . 7 8 360 E 03. 
1.80594E 03 






PH 

= —4. 18266E 01 

PM = 0. 00000 E- 39 

PT 

= 4.41935E 01 




QH = 

= 1 .06022 E 00 

QM = 1.000 00 E 00 

QT 

= 9 « 49390 E— Cl 




9 ' . . 

WSH 

WSM 

= 1 » 02349E 00 

=* 9.D1 953E— 01 

WMH = 8 .08228 E— 01 

W.MM = 6. 90000 E-01 

WPH 

WPM 

= 6. 7 2760 E-01 

= 5 . 6035 9E— 01 




WS'T 

= 7. 863 59 E-01 

WMT = 5.82530E-01 

HPT 

= 4.6 1 40 7 E— 01 




• AUK) 







6 • 4906E-01 6. 4805 E- 
6 .4132 E-01 6, 271 IE- 

-01 6 .41 3 IE-01 6. 3 10 IE 
-01 6.0951E-01 5. 90 30 E 

-01 

-01 

6.1858 E— v 1 6. 0493 E-01 
5 .7056 E- r 1 5 . 5 0.93 E-01 

5.9068E-O1 

5.3179E-01 

5 . 76 2 4 E— 01 
5. 1334 E-01 

5.6188E-D1 
4. 9 5 70 E -Cl 

6 a 1127 E-01 5» 8621E- 

-01 5.6026E-C1 5.3464E 

-01 

5.1C0CE— ;S 1 4. 6666E— 01 

4. 647 2 E-01 

4. 4420 E-01 

4. 2 50 7 E-01 

N = 

1 X = WMM/WCR 

* 6 « 9 GO DC E-01 HI FLOW 

CALC = 3.51733E-V2 

D = -1. 0261GE-01 



WSH = 

7.54974E-01 

WMH = 

5 .9618 5 E-01 

WPH = 

4.96257E-01 

WSM = 

6.40517E-01 

WMM = 

4. 90000 E— 01 

WPH = 

3 . 97936E— 01 

WST = 

5.30042E-01 

WMT = 

3.92653E— 01 

WPT = 

3.1 10 10 E— 01 


At IK) 


5.995 IE-01 5.7872E-01 5.5799E-01 5.3783E-GI 5.1852£-ai 
5.4456 E— 153. 5.1751E-G1 4.9209E-01 4.6844E-0l '4 .4656E-01 
4 .7 5.20 E-01 4.4480E-O1 4.1732E-Q1 3.9254E-01 3. 70 17 E-01 


5.C018E 
4. 2635E 

3 o 4996 E 


0 X 

w i. 

X 


4. 8 28 5 E— 01 4.6651E-01 4.5114E-01 
4.07 6 9 £ -0 1' 3 90 47 E-01 3.7454 E-01 
3.3163E-01 3. 1498 E-Ol 2.998OE-01 



« » 2 X = WMM/WCR = 4. 90000 E-0 1 WT FLOW CALC = 2.77959E-02 0 = 1.28657E-01 


WSH * ■ 

8. 89233E- 

-01 

WMH = 

. 7. 02 206 E-01 

WPH = 

5. 84509E— 01 

WSM = 

7 . 71235E- 

-01 

• WMM = 

5. 90 000 E-01 

WPM = 

4. 79 14 8 E— 01 

WST = 

6. 58201E- 

-01 

WMT = 

4. 87 5 92 E-01 

WPT = 

‘ 3.86209E-O1 


AC IK » 


a o c* 



2 5-68t>Sl 
> 82 82 E— 01 
.2421E-91 


= WWM/WCR = 


.1C29E- 
► 5'94 9E- 
, 9 5 7 8 E- 


5.9356 E- 01 5.7646E-01 5.5.9451-11 5.4282E-01 5.26 72E- 
5.3664E-01 5 .1469 E— 01 4.9386E-01 4.7422E-C1 4.5578E- 
4 . 6928E-C1 4.4 478E -01 4. 2221 E-01 4.014 6E-L1 3- 8237F- 

WT FLOW CALC = 3.19054E-D2 D = - 1 .70022E-04 


5.1 12 5E- 

4. 4R4CF- 


FOURTH STAGE WHEEL. 101 BLADES VAR I ABL E. P A S S 
ITERATIVE (METHOD ADJUSTED BLADE HEIGHT 8/5 


NLIM * 5 TLIM = O.OOIC 


GA MMA = 1 .66 70 0 £ 0 0 • OMEG A « I- .257Q0 E 03 

_ _Cr s _y B “S c rS u _ B ™£ 

HUB , 5.660.OOE-O3 9.7960QE'01 5.89700E01 

TEW “““67420 00 E- 03 9 .79600 E 0 1 5 . 8 97001" 0 1 

TIP _ 7. 1 9000 E— 03 9.79600E 01 5 .89 700E Cl 

BE TA 

HUB -3 •00000 E 01 3*00000 £ 01 3.O0OOGE 01 

MEAN ' 3. 00© 00 E 01” 3. 000 00 E '01 37'OO0OdE'"OT 

T_I P 3.00000 E_01_ 3. 000 00 E .0 1 __ 3. OPCODE 0 1 

I01_= _ 0 , ID2 = I X = 6,78Q0 0Er 01 

KR4 = 0 KR5 = 0 KR6 * 2 KR7 = 1 


VSH 

= mWdTrw ' 

~ VS M “=~ ""173121 7E" 0£i VST"~= 

V PM 

= 8.0971 5 E-til 

VPT = 7.89474E-01 

IK 

LITTLE A 

LITTLE 8 

1 

-1.33 404 E 00 

1 . 2 5700 E 03 

2 

-1. 29082 E 00 

1 . 2 5700 E 03 

3 

— 1 .2 503 IE 00 

1 . 2 57 COE 03 

4 

-1.21227E 00 

1. 25700 E 03 ■ 

5 

— 1 . 17647E OO 

1 * 2 57O0 E 03 

6 

-1.14273E 00 

1 . 2 5700 E 03 

7 

— 1.11 086 E 00 

1 . 2 5 700 E 03 

8 

-1 .08073E 00 

1 . 2 5 700 E 03 

9 

-1.05219E 00 

1 « 2 5700 E 03 

IK 

M { IK) 

N I IK) 

1 

3.1 4293 E-02 

1..21811E 03 

2 

2. 3 193 86-02 

1.22818E 03 



[O 



3 

4 

5 

1.5 22 ICE— 0 2 
7 . 49467 E— 03 

0. 00000 E- 3 9 


1 .23801 E 
1 .24761E 
1.257 00 E 

03 

03 

03 




6 

7 

— 7 . 27 64 8 E- 03 
-1.43471 E-02 


1.26618E 
1 . 275 16 E 

03 

03 




8 

9 

-2.122326—02 . 
— 2.79153E— 02 


1 .28396E 
1 . 2 92-5 8 E 

03 

03 




PH 

= -3. 10703 E 01 

PM = 

0.000005 

E— 39 

PT = 

3 . 2003 5 E 01 


QH = 

1.03193E 00 

QM * 

i .oooepE 

.00 

QT - 

9 . 72471. E— 01 



WSH = 

r 9 . 59441 E— 01 

WMH = 

7 . 8 50 8 7 E— 01 

W PH = 

6 . 26875E— 01 

. WSM = 

8.89648E-01 

WMM =■ 

■6.78C0CE-01 

WPM = 

5.48987E-01 

WST =“ 

8. 2C860E— til 

WMT = 

6 .05 5 2 IE-01 

WPT = 

4.7 8043E-C 1 


~ STIR1 "" "" • ~ ”■ ' " " ' ■ ‘ 

^S‘r2^01^''6TW5B^01"'S72^'9r : E-0T"6^l43'5E-l*r"5~.9'95'5'H-€l3783^3E-W3;^T2E-^i^75Tiye-W'573^1E^M' 
6.39146-01 6 o 2365E-01 6.05016-01 5. 84976-01 5. 6456 6-01 5.44406-01 5.24826-01 5.0604E-01 4.8813E-01 
i y6T2T24'6‘E= : €rr 5 799 2*56-0 I~5 . 7 41 7 6-0 1 5. 48886-0 1 . 5 '". 24216-01 5.0^61E-01 ' 4“.'7'828E-01 4. 57316-01 4. 37676-0 1' 

n ' * r :'X ^ R«H7R'CR'.^ 6 17811 0176-111 WT’TrW 'C ALr"^3Tr9lT5E-lJ2 D“ “-9744 3 7 3 E -02 “ ” 1 


WSH = 

6.972006-0 1 

WMH .= 

5 . 4 8701 E- 0 1 

WPH = 

4.5 5533E- 

-01 

WSM = 

' 6. 27215E-31 

WMM = 

' '4T78GWE-0r 

WPM’ = 

3 . 87 0 44E ■ 

-01 

WST * 

5. 57 1 99 E- 01 

WMT = 

4.110276-01 

WPT = 

3. 24495 E- 

-01 


AUK) 


5. 74076-01 5.51046-01 5.28846-01 5.07776-01 4.87946-01 4.69356-01 4.51976-01 4.3573E-01 4.20556-01 

~5 tb nn^=D‘muwrr-<n 4. Bzem-tn;-* . 5 969 e~ot 4 .3 1 64 e-c 1 ' 4 . 1 73 3 e-oi 3 ; 9 8 64 e-o 1 3; ai 4IE-01" 3 . 65 5 1 e ~ o 1 

4 .93616—01 4. 6 25 IE— 01 4.3419E-0 1 4.0 B52E-O1 .3.85276-01 3.642O E-01 3.45066-01 3.2765E-0 1 3. 1177E -01 
N * 2 X » WHM/WCR = 4. 7 80 00 E— 01 WT FLOW CALC = 2.73167E-02 D = 1.43677E-01 


WSH = 8.28320 £-01 WMH = 6751894E-01 "MPH = 5.41204E-01 

WSM = 7*584326-01 WMM = 5.78O0OE-O1 WPH = 4.68015E-01 

WST = 6.89029E-01 . WMTTT~5 .08174 £-01 ■ WPT =. 4.01269E-01 

A (IK) . v ; - ~~ “ 



6.2463E-01 6.0717E-01 5,8S49E~i;l 
6.«0«88E-01 5.7696E-01 5. 5290 E-OX 
5 o 7OO8E-0 1 5.4O40E-O1 5.1182E-01 


5.6953E-01 . 5 • 5083E-Q1 5.3268E-01 
5 * 2949E-01 5',0713E-01 4,859-8E-01 
4 * 8491E-0 1 4 • 5984 E— 01 4.3664E-01 


5. 152 7E-01 4® 9865 £-01 4.8287E-01 
4 ,6612E-01 4® 475 IE— 01 4.3011E-01 
4, 1523E-C1 3.9549E-01 3.7729E-01 


N - 3 X = W MM/WCR = ■ 5 * 7 8.000 Ml HT F LOW C ALC = 3. 1529QE-02 - D = 1 , 16290 E-f-2 


WSH = 

8 ,41267 E-0 1 

WMH = 

6 ,62083 E-0- 1 

WPH * 

5.49663E 

' WSM * . 

7« 7 1 38.8E— 0 1 

WMM = 

5.87874E-01 

WPM * 

4,7 601 IE 

WST = 

7. 02046E— 01 

WMT = 

5,178768-01 

WPT = 

4,0885 IE 


A (IKT 

67282' mT-OTT 7lT52£ : ~0 1 '57^3 3 7 E' - 0 T ~ 5 7 4' 7 7 E- ld~' 57513 0 F^TX® 3 8 30 £- 0 O VM96iF6Y”5 

6.0584E— 01 5 « 8254E-Q1 5.5885E-01 5.3564E-C1 5.1336E-01 4.9223E-Q1 4.7232E-01 4.5364E-01 4.3615E-01 
"5 •7638 E— 01”' 5 *"47lO’E-'ST‘ 5 » 1 870E-0 1 4. 9 18'i¥-iYi'*4 ^6668 E-0 1 474336^-01 4.2179E-C1 '47' 01 8 8 E- 01 3.8349E-01 

I TTlTi “ WMM/WCR”^' '“5^78 7874E-0I”'”¥T ' FL OF C A LC” *^37l90l¥E^02”^' 0” ''-5. 8 7444 E-05 • 7 



FOURTH STAGE WHEEL 101 BLADES VARIABLE P ASS AGE , VELCC I TY AND DENSITY 


ITERATIVE METHOD ADJUSTED ■ BLADE HEIGHT 8/5/66 


NLIM = 5 TLIM = 0=3010 ■ ' . ^ ■ ' • 

GAMMA = 1, . 66700E 0 

0. OMEGA = 1 » 257C0E 03 

WGIVEN = 3.1 

.9000 E-0 2 



N - ZERO 

C-SUB-S C-SUB-P 

W-SUB-CR 

RHO W CR 

1/R SUB C 

R 

HUB 5. 77000E-03 

9* 7 9600 E 01 5 c 89 70 HE 01 

5 = 78 33 OE 02 

1 * 89690 E ' 02 

0 ®CI0u00 E~ 39 

1 * 874005-6 1 

'MEAN” 6 7550TJ5FE - 0 3 
IIP To 320S0E-0B 

‘9TT96WE' m E .897CJDE 01 
8* 796G0E 01 5 « 897O0E 01 

5 . 78 330 E 02 
5 * 78 330 E 02 

1.89690E 02 
1 = 89690 E 02 

0*00000 E~ 39 

2 .3760' 5-0 1 

BETA ... 

HUB 1 . 500 GOE 01 

1* 50000 E 01. 1 • 5C3000E 01 





Kfsr “T75iTOS€fH 01 

TIP 1.5’OOvOE 01 

r»5om)uE di i . 500006' oi 
1 * 500 00 E 01 1.50G00E 01 





• !D1 = 0 ID2 = 

2 X = 6. 6 20110 E-0 1 

JX = 2 JY 

~ 2 J Z = 

3 


KR4 = 0 KR5 = 0 

KR6 - 2 KR7 = 1 






SFr^“loT765EF'T)9 

VSM = 1.31885E 00 VST = 

1 =36310 F 00 

VPH = 8 o 27 2D 5 E-0 1 


- PM =, 8’.C6527E-7H 

VPT ’= 7 * 86 1 07 E — 0 1 





R LITTLE A 

LITTLE B 

ALPHA 




x.3V57436E~0r 
! —3 * 458.75 E-0 1 

’ 6* 506 7 IE" 02 
6 *506 71 E 02 

-1. 121S2E-03 
-1 »08518E— 03 




-3.35O20E-01 
-3. 24 8 26 E-0 1 

6* 50671 L 02 ' ' 

6. 50671 E 02 

-1 .05 11 3 E-0 3 
— 1 »01914E— 03 




T~ -3TI5234E-iTl 
— 3*961 93E— 01 

6 *57767 IE 0 2 
6* 50871 £ 02 

—9* 89047 E— 04 
—9 » 60 678 E -04 




' ■ -2.9T635E-D1 ' 

5 — 2 . 89581 E— 01 

. 6 * 5 0 6 7 1 E 02 
6* 506 7 IE 02 

-9. 33893E-C34 
— 9.Q856OE-04 




— 2* 81933E— 01 

6 * 5067 IE 02 

—8* 84565 E— 04 




.¥. ' ; M (IK) 

N ( IK) 





8.T2T4TE-F3 
6 * 21476E-03 

6.45214E 02 
6.46640E 02 







3 4.073 46 E— l) 3 • . 

4 2 . 308 19 £-43 

5 ' O.OjO-JOE-39 


6.48C23F 02 
6.49366E 02 
6. 50 67 IE 02 


- 

6 — 1.949 73 E-C 3 

7 -3. 8443 CE- 03 


6. 5 194 IE 0 2 
6.53L77E 02 


| 

8 -5 .6 8675 E-C 3 

9 —7. 4 7 988 E-0 3 


6 . 54382E 02 
6.55556E 02 



PH a -1.62647E 01 

PM = 

O.OyCCCE-39 

PT = 

1.63942E 01 j 

QH = 1.00846E 00 

QM = 

1. 00000 E 00 

QT = 

< 1 

9«92548E~01 






WSH = 8 . 88438E— 01 

WHH = 

6.95960 E— 01 

WPH = 

5 • 7 570 2 E -01 

HSM = 8.73076E-01 

WMM = 

6. 6 2000 E-0 1 

WPM = 

5 .339 21 E-C 1 

WST a 8. 572 98 E— 01 

HMf = 

6.28931 E— 01 

WPT = 

4 . 944 07 E-0 1 1 


AUK) 


6 73 8 92 E-0* f "6 725 15E-0T '6 8 8 4M1 ”5 . 9134E- 0 1 ‘53 7347 E~ 01 

6.3582E-G1 6 • 1 864E-0 1 5.9864E--01 5.7752E-91 5.5625E~i)l 
'~~673225 E=0 1 6 7 1 13 4 E-0 1 '5.8 746 £-01 5 . 6 2 6 3 E -Oi”" 5.379 9 E-T 1 


5 755 73 £-01 5 .38421-01"' 5 . 2T7OE-0f “5705661-01 
5. 3541F-0 1 6. 1 531 E-0 1 4.9611E-C1 4.7788E-C1 
5 . 1 41 6 E-0 1 4.9143E'-0i 4.69 97 E-0 1 4.4979E-0 1 


J 


N .= 

' 1 “ 

X a WMM/WCR 

= 6 

. 6 2000 E-0 1 WT ' 

FLOW CALC 

= 3.46369E-02 0 = -8.57964E-02 

WSH 


6. 30 966 E-0 1 

WMH 

= 4, 94269 E-0 1 

WPH a 

4.0 8862E-01 

W5M 

■s 

6.09307E-01 

WiMM 

= 4. 6 2000 E-0 1 

WPM = 

3. 7 261 5 E-0 1 

WST 

= 

5 • 8 6 709 E-0 1 

WMT 

= 4. 30421 E-0 1 

WPT = 

3.38357E-01 


AUK) 


-5.3916E— 01 5. 1 441 E-0 1 4.9123E-01 4.6967E-01 4.4969E-01 _4 . 31206-01 
3; 2649 E-0 T 4 .'9 8 20 E-0 14.7 1 94 E - 01 4 .4 7 75 E - 0 1 4.2 5 5 2E -0 1 * 4 . 0. 5 1 3 E - 0 1 
.5. 126 3 E-0 1 4. 80 8 8 E— 01 4.5170E-01 4. 2 50 8 £- -01 4. DO 87 E-0 1 3 .7887E-0.1 


4 .14086-01 3.9822E-01 3.8350E-01 
3 .8642E— PI 37692 2E-D1 37 5 33 9E -01 
3 . 5 88 5 E-0 1 3. 40 60 E-0 1 3.2394E-01 



N a 2 X = WMM /WCR 4 . 6 2000 E-0 1 _ WT ' FLOW CA LC = 2 .6 756 1E-02 0 = 1.61252E-01 


WSH = 

7. 5 9702 E— 01 

WMH 

= 5. 95114 E- 

-01 

WPH = 

4. 9 228 2 E-0 1 

WSM a 

7.411 9 IE— 0 1 

WMM 

= 5 « 6 2 000 E- 

-01 

WPM = 

4. 5 326 8 E-0 1 

WST = 

7. 2 2003 E— 01 

WMT 

= 5. 29676 E- 

-01 

WPT = 

4. 16382E-01 


AUK) 



6*0.1376- 
5 . 9 3 8 8 E - 
5 «, 8 5 5 8 E- 


,80046-01 
, 68 73E— 01 
, 56486—31 


, 5 866 E — C 1 
,43756-01 
►2787E-C1 


,37836-01 
, 1965E-01 
>005 8 E- 01 


5,17866-^1 
4. 9677 E-Gi 
4 .7494 E— 0 1 


4.93896 — f 
4« 75 26 E—l 
4.51U8E-. 


4> 

4'. 

4 


8-.97E- 
.5 5 12E- 
, 2896E- 


01 4. 64 10 6 -',1 4 
01 4.3632E-01 4 
■01 -4.0851E-01 3 


,48236-01 

,188r>E-01 
► 8 96 IE— 01 


N 


3 X = WMM/WCR * 5. 6 2000 £-01 WT FLOW CALC = 3.11051E-02 0 = 2.49199E-02 


fst-t^ mr~= 6715903^-01 wph = " 5. 094796-01 

WSM = ' 7* 68379E— 01 WMM = 5.826156-01 ‘ WPM * 4 .‘69895 6-01 

ws nr? 7749SWE-i)l mr~^~ 575TI37E-0T WPT = 4.32467E-01 


inir .. 

671X2 3"E^cFl“Tr9ni} E-0 r”5 7?7)7i-9e-' 0T^;¥dT3E- CTT' 57" ¥T4TE>OT371X5FE^T~¥79363¥ ::: 0T"477^ 

6.0471E— 01 5. 80 80 E— 01 5.5653E-C1 5. 32806-01 5.1306E-C1 4.88526-01 4.68276-01 4.49286-01 4.31536-01 
'5T9T4TE^ffr~576W8 B^0r“57“41WE^CFl 3 .T454E-0 1 “4 . 88906-0 1“ 4 .64 8 SE-01 4.42 516-0 1 4.21746-01 4702506-0 1 


'5:¥26T5E-0l WT FLOW CALC «“ 37 1 9?/3 96-02'” D = -1.216086-04 


FOURTH STAGE WHEEL 101 BLADES VARIABLE PAS 


ITER 

ATI VE. METHOD 

ADJUSTED BLADE HEIGHT 8/5/ 

■ NLIM = 5 TLIM = 0.0010 

GAMMA 

= 1.667 00 E 

m OMEGA = 1.2570CE 03' 


N - ZERO 

C-SUB-S C-SUB-P 

HUB 

5.88000E-03 

9. 7 9600 E 01 5.897C0E 01 

MEAN 
_ TIP - 

6 . 67000E-G3 
7. 47000 E- 03 

9.79600E 01 5 . 897G0E 01 

9.796O0E 01 5.89700E 01 

BETA 

HUB 

' 5 » 00000 E 00 

’ 5*00000E 00 5 . oooc oe m 

MEAN 

TIP 

5.00000E 00 
5.00000E 00 

5. 00000 E 00 5.00000E 05 

5. 00000 E 00 5.00OOOE 00 

ID1 = 

0 ID? = 

3 X = 6.52DG0E-O1 

KR4 = 

0 KR5 = 

0 KR6 = 2 KR7 = 1 


VSH = 

1.28252E 00 

VSM = 1.32612E 00 „ VST = 

VPrf = 

8.03087E-01 

VPT = 7.8 2 240 E— 01 

IK 

LITTLE A 

LITTLE 8 

1 

2 

-4.05343E-02 
-3. 92210E-02 

2.191 10E 02 
2.191 10 E 02 

3 

4 

-3.79901E-O2 
-3. 68341 E— 02 

2 * 191 10 E 02 
2. 191 10E 02 

5 

6 

-3.57465E-02 
-3 *472 12 £-02 

2 . 191 10E 02 
2.19110E 02 

7 

8 

-3.37530E-02 

-3.28374E-G2 

2.19110E 02 
2 . 191 10E 02 

9 

-3. 1 9702E-02 

2. 191 10 E 02 

IK 

M(IK) 

N(IK) 

1 

2 

9. 54964E—04 
7.G4732E-04 

2.18900E 02 ' 
2.18955E 02 


3E, VELOCITY AND DENSITY 


WGIVEN = 3. 1900CE— 02 


W-SUB-CR RHO W CR 1/R SUB C R 


5.78330E .02 1.86220E 02 0. 00000 E- 39 1.87400E-G1 

5. 78 330 E 02 1". 86"22CE ' 02 ' 

5 . 783306 02 1.86220E C2 O.COOOOE-39 2.3760QE-Q1 



1. 37178E ~00 VPH = ”"8.242 19E-Q 1 


ALPHA 

C 2 7 176" E~ 04' 
1.23056 E~04 
1.1 91 9 4 £-04 
1.15567E-04 
1.12154E-04" 
1.08938E-O4 
1.C5900E-04 ‘ 
1 .0.3 0 27 E— 04 
1.00307E-04 



3 4. 62483 E— 04 2.190Q8E 02 

4 2.27722E-04 2.19060E 02 


5 ' 0.00000 £-3 9 2 * 191 10 E 02 

\ 



* 

6 -2 ® 21092 E- 04 2.19158E 02 

7 "4 . 35930 E— 34 2.19205E 02 

.. ... _ ... . _. . > 




8 -6.44858E-C4 2.19251E 02 

9 -8.48192E-04 2.19295'E 02 





PH = -5.49708E 00 PM = O.OCOOOE-39 PT 

= 5.50202E 00 




QH = 1.00096E 00 QM * 1.0O0BOE '00 QT ^ 

= 9.99152E-01 





■ WSH = 8 •49205E—01 WMH = 6.62137E-01 WPH 
WSM » 8. 64631E— 01 WMM = 6.5200CE-Q1 WPM 

= 5. 45746E— 1‘ 1 

» 5.23613 E— 0 1 



i 

WST = .8.806066-01 WMT = 6.41942E-01 WPT 

= 5.02152F-01 




AUK) . 

•- - ‘ - j 

. 6.3025E-01 6..1338E-01 5.9474t-ul 5.7550E-01 
6. 3396E-01 6. 15716-01 5.9477E-01 5.7284E-01 
6*37396-01 6.I803E-S1 5.9482E-01 .5.7015E-O1 

5 . 5o 33 E~0 1 5 *37626-0 1 
5.5088E-Q1 5 • 2 94 7 E - 0 1 
" 5 '« 4 5 35E-0r 5 . 2 1 18 f- •" 1 

5.1959E-01 
5. Q 88 8 E-01 
4 4 9803 c— 01 

5 . 02 3 5 E-01 
4. 8 92 8 E-01 

4'.7609F-01 

4. 8595E-D1 
4.70 72E-01 

4. 5 543 E— 01 i 

1 

N = 1 X = WMM/WCR « 6*52000£~ul WT FLOW CALC = 3.43985E-02 D 

= —7 * 83239E— 02 


WSH a 5 .9245 5 E-01 WMH = 4.61946E-01 WPH 

= 3. 80 74 5 E— 01 




WS~H a 5 . 99407E-OI WMM = 4.52OU0E-01 WPM 
WST = 6 • 06481 E— 01 WMT = 4.42111E-01 WPT 

= 3.62995E-01 

= 3. 45837E-01 



1 

AUK) 





. 5.1622E-01 4. 9072 E— 01 4.6715E-01 4.4544E-01 

4. 2 548 E— 01 4.0713E-01 

3 .90 2 3 E-01 

3. 7464 E-01 

3.6024E-01 

5TZB 5UE-CI 1 4T9rSQE-01 4. 648 6 E-01 4.4031E-0X 

5 . 2479 E -01 4. 9245E-01 4.6252E-01 4.3511E-01 

4.1782E-01 3 . 972 4E — Ul 
4 * 1011 E-01 3. 8735E-01 

3.7839E-D1 
3 • 666 2 E— 01 

3.61 ICI E-01 
3. 47 71 E-01 

3® 452 1E-C1 
3. 3044E-01 

. N = 2 X = WMM/WCR = 4.52000E-01 WT FLOW CALC = 2. 6366.4E-02 D 

* 1. 7346 8 E-01 



WSTi : = "7T20830E-CF1 WMH = 5.6~2042E-01 WPH = 4.63245E-01 

WSM = 7. 32019E-01 WMM = 5.52000E-01 ' WPM = 4.43304E-01 

VI S T = 7. 43543 E— 01 ‘ WMT = 5.42026E-Q1 WPT = 4. 23995E-01 



5 • 85&5E-01 5.6182E-Q1 5.3912E-01 5.1738E-01 4 . 96S0E T 01M. 7745E-C 1 4.5931E-C1 4.4234E-01 4.2647E-01 
5 ® 8 99 8 E— 01 5 * 6393E-01 5.3822E-01 5.1351E-01 4.9015E-G1 4V6824E-C 1 4.4779E-C1 4.2875E-01 4.11G4E-01 
5 . 94.8 6 E -01 5. 6607E -01 5.3 731E -01 5. 09 606-0 1 4 .83 4 3E-S1 4.58~9.7 E~01 4.362 5E-01 4 . 1 52C E-01 3 . 9574E-C1 

N = 3 X = WHM/WCR = 5.52U00E-01 WT FLOW CALC = . 3.07877E-02 D = 3.48668E-02 


WSH = 
WSM = 

7. 5 74 3 7 E— 01 
7. 69834E— 01 

WMH - 
WMM = 

5. 90584 E-0 1 
5 » 80515E-01 

WPH = 
WPM = 

4. 86771 E— 01 
4. 6 6 20 5 E-0 1 

WST = 

7 . 82627E-0 1 

WMT = 

5. 70518E— 01 

WPT = 

4. 4 628 2 E— 01 


At IK) ‘ - - . - - .. - ; - ' - ' • 

7M3E^r"Tj'5675E^F‘j;^^MF'5 lSOSE-fT 4 . 95 71 7746MF’'TFb^ T744lfE-0l 

6.9526E-91 5.8092 E-01_ 5 . 5 61 6 E-0 1 5.3194E-01 5_. 08 73 £-01 4.8676E-C1 4.6612E-C1 4.4679E-01 4.2873E-01 
“6.0995 E-111 5 . 83 2 3 E-0 1 ~5l 5'558Mi'"5". 2 838E-0 1”' 5 .0232 E-oF 4. 77 7 3E-0F 4 .5 4 7 2 E- 6T' 4 .3 3 29E-0l“4 <= 133 7 E-0 1 


. N = "4 :x“"='MM/WCR «' 5.80515E-01 WT FLOS' CALC = 3. 190 5 2 E-0 2 ' D =”-l. 63481E-04 




.FOURTH STAGE WHEEL. 101 BLADES VARIABLE PASSAGE^ VELOCITY AND -DENSITY 


ITERATIVE METHOD ADJUSTED BLADE HEIGHT 8/5/66 


NL1M = 5 T'LIM = 0".0C,i'O 



GAMMA = 1. 66700 E 0 

0 OMEGA = 1.2570CE 03 

WGIVEN = 3. 

• 

. 

190GOE— Q2 


N - ZERO 

C-SUB-S C-SUB-P 

W-SUB-CR 

RHU U CR 1/R SUB C R 

HUB 

5. 92O0OE-O3 

' 9. 79600 E 01 5 « 897C0E 01 

5.78330E .02 

1.85640E 02 ' 0.OCOOOE-39 • 1.874O0E-O1 

ML AN 
TIP 

' ■ S.7KMFB 
7.52000E-03 

•9. 79'6W£ .01 5 . 89T00.E 01 

9. 796 00 E 01 5.89700E Cl 

5. 7833QE 02 
5 . 7 8330E 02 

1.8564UE 02 

1 . 85640 E 02 O.OOOOOE-39 2.37600E-01 

BETA ... 

HUB 

■ 0.000C0E-39 

0.0-0000 E-39 0.00C00E-39 



MTTATM 

TIP 

0.000-00 £-39 
"O.OQOOC.E-39 

O. 0000UE-39 0 c DOLOOE-3 9 

•O.OOOOOE-3-9 e.000C-0E-39 



ID1 

= 0 ID2 = 

4 X = 6.463OOE-01 

JX ~ 2 JY 

= 2 JZ = 3 

KR4 

= 0 KR5 = 0 

KR6 = 2 KR7 = 1 




VSH 

= 1.28469E 00 

VSM = 1 « 3283TE 00 VST = 

= 1.37469E 00 

VPH = 8.23136E-01 

vm 

= ' 8T0Z332T-ni~" 

VPT = 7 „ 80S 5 5 E- 01 



IK 

LITTLE A 

LITTLE B 

ALPHA 


1 : 
7 ' 

— 0 .OdOOC E~39 
— 0.0000GE-39 

0 • OG 0 0 OE-39 
0.00000 E-39 

-0.0m:ii0E-39 
-3. 00000 E-39 


3- 

4 " 

-G. 00000 E=* 39 
-0.-00000.E-39 . 

0.OOUOLE-39 
0 o OOOOOE— 39 

—0 • 00 0 vO E-39 
—0 • OOOC;0 E— 39 


5 

' 6 

=07000XJ1C’E=39 ““ 

-0.000O0E-39 

0- liLOLOfc— 39 
O.OCCrLE-39 

-D.75TT0UE-39 
— 0 • C C OC OE-39 


8 

39 

-G.OGO0CE-39 

ar.0LlT0E-39 . 
0 . 0 C L 0 OE-39 

-O.OuOGDE-39 
-O.0OC-0O E-39 ' 


9 ' 

■rO .00000 E-39 

0 o 00 0 V OE-39 

— U • 00 UU 0 E-39 

- ^ . ' | 

IK 

M('IK) 

N (IK) 



1 

2 

{iTsmnro'E=39 
G a 0 0000 E— 39 

GT0USWE-39 ■ 
O.OOOOOE-39 

• i 



iO 



3 
' 4 
5 


• ' 0 • OOOOO E— 39 0 .USDOCOE— 39 

O.ilO0<50E-39 0 . OOOfJ 0 E— 39 

0.00000E-39 0. 000006-39 

"6 ^s77500DC.E-3 9 ■ 0* 00000 E— 39 

7 —O’* 00000 E— 3 9 " O. O OOO fcE-39 

8 ■ — 0 *00030 E— 39 Q.G0OOOE-39 

•9 —0.000006—39 •O.Q00O&E-39 


PH = -0. 00900 E-39 PH = C.OOOOOE-39 PT = 0. 00000 E-39 


QH = ' 1. 00000 E 00 QM = 1..0OOOOE 00 QT = 1. 000.00 E 00 


— VTSH~'='~ 8 . 299 12 E-OT" ti'MH '“= T. 46000 E-0‘1'' WPH S 5 . 317466-01 

WSM = 8.5B126E-01 _WMM_=_ 6.46000E-01 WPM_ = 5.18113E-01 
~FST“=” 87 88050 E-Ol " WMT = "'"6746000 E-0 1 ~WPT = 5TG4497E-01 


AC IK) : ~ : 

6TI509E ) 6 8 4E- 01 5.87 2 2 E -01 ' 5 . 6 727 Ml"' 57 476 9 E - /■ I 5.2 854 E -OT* 57102 fRT “4792871-01 ~ 4 ~.l 63 8 Ml” 
6 » 3244E-0 1 6 . 13 56 E-0 1 5. 9 21 46-01 5.69836-01 5 .4760 E-El 5.25966-C1 5.05226-01 4.8549E-01 4.6685F-01 
6 : 73884E-0 1"6 .'2003 E-0 1 5 . 9 706 E-C 1 "5 . 7 2 44 E-0 1 ' 5. 4766E-.il '5.2332E-C1 '5T00C3E-01 "47 77 946-01 4.57136-0i 


W = T" X = WMWWCIT = 6 7 46000 Ml ' WT FLOW CALC 


3 .432 46 E -02 " D = -7 7 6005 6 M2 


. WSH = 5. 72 973 E— 01 WMH = 4. 46000 E-0 l 

. WSM * 5 . 92452E-01 WMWT * 4746€OOE-0i 

; WST = 6.J 3112 Ml WHT _= _ _4..46C.00E-01 

AC IKS 


5. 039 IE— 01 4 . 7823 E-0 1 4.5462E-01 4.3298E-01 4.1315E-Q1 3.9497E-01 3.7827E-0 1 3. 6290E-01 3.4872E-01 
'5TT6~2"rE-1)T 47871 2 E— 0 1 "4T6”027E-Cl"'4'.3566E-0r 4 .1 315E-Q 1 ' 3 .92586-01 3.7376E-01 3.5652E-01 3 . 4068E-0 1 
5 *2876 E— 01 4.96 2 5 E-01 4.6608E-01 4.3841E-01 4. 1315E-01 3. 9014 E -01 3.691 8E -Q1 3.5005E-01 3 .. 3258E-01 


N = 

2 

X = WMM/WCR 

— 4.4£ 

.000 E-01 WT 

FLOW CALC = 2. 61809E-02 0 = 1.79282E-01 


; , ■ . ... " . - : 7 ' ■■ . . : . 

WSH 

WSM 

ZZ 

7, 01 443 E-01 
7 . 25289E-01 

WMH = 
WMM = 

5.46000E-01 
5. 46000 e -01 

WPH = 4. 49432 E-01 

WPM = 4. 3 7909 E-01 


WST 

= 

7.50581 E-0 1 

WMT = 

5. 46000 E-01 

WPT = 4.2 640 IE -01 ' „ . 


A I 

70a 




‘.'■'7; • • -7 .. •" ' . - 7' 7 ; " , ‘ .... 



WPH = 3. 671 1 9 E— 01 

W P M = 3 . 5 7 70 6E - U 1 

WPT = 3 • 46306E— G 1 




5213E-C1 
605 7 E- 01 
6909E-01 


> 2 89 1E-C 1 
.3455E-01 
. 4030E-C5 1 


5.0687E- 
5.0963E- 
5. 1246E- 


4.3612 E— D 1 4>6669E— 01 4.4855E-G1 4.3162E- r 'l 
4. 8612E— 01 4.6411E-G1 4.436DE-D1 4.2453E-01 
4.8612E-01 4. 6147E-01 4.3855E-C1 4. 1731E-01 


WMM/WCR - 


•46000E— 01 


FLOW CALC = 


.06565E-02 


89826E-G2 


“ TfS'R = 

“77419 437-31 fiWT =“ 

~~5 .77 5“2‘5'E-73 1“ ~ 

WPH~ = 

4.7 5382 E-Oi 

MSM = 

7.67166E-01 VMM = 

5 . 77526b— 01 

WPM = 

4.63194F-01 

“LIST' = 

7793'919E~D1 WMT = 

5.77525 E-- 0 1 

WPT = 

4. 5 10 2 IE-01 


1 K) ' - ~~ " ”• ~ 

5 . 4^3'£^T37?74SE~M^.ll6TO-0r^T8?3 3E-7irT;68WE^^^ 

'6*042 5E-01 5.7962E—01 5.5462E-01 5.3O20E-O1 5.0683E-01 4.0473E-G1 4.6398E-01 '4.4456E-01 4.2644E-01 
"6.«T3’8~8£-0r 5.8766 E— 0 1 5 .6'O.19E-0T‘ 5 .3799E-01 5.3683E-0V 4. S2G6E-0T*4. 5885E-01 473720 E~0 1 ' 4. 1106B-01 

' “N ' =”4 x”“=“¥j M M 7w 5777 1 WT” F L 0 W " C A LC " = ” 3 VT9f5 57 E-5 2 D »~T."7 893 3 E-0'4 



FOURTH STAGE WHEEL 101 BLADES VARIABLE P AS SAGE » VE LOG I TY AND DENSITY 


ITERATIVE METHOD ADJUSTED BLADE HEIGHT 3/5/66 


NLIM 

=5 TLIM 

= 0.00 

10 







GAMMA 

= ’ 1. 66700 E 00 

OMEGA 

- 

1 o 25700E 

u3 

WGIVEN = 3. 

19009E-02 




N - ZERO 

C-SUB-S 


C-SUB-P 


W-SUB-CR 

RHO W CR 

1/R SUB C ' 

R 

HUB 

5 * 950G0E— 03 

9<; 7-9600 E 

01 

5.897O0E 

01 

5 .78 330 E 02 

1 ® 844 9CE 02 

0*00000 E-39 

1. 87400 E-01 

MEAN 

TIP 

6.7 5000E— 03 
7 » 56000E-03 

9. 7 9600 E 
9. 7 9600 E 

01 

01 

5. 8 9 TOTE 
5. 8970UE 

01 
0 1 

5® 78 330 E 02 
5 » 78 33TE 02 

1.8449QE 02 
1. 84490 E 02 

■O.OOOOOE-39 

2.3760QE-C1 


BETA 









HUB 

S.OOdCOE 00 

5 « COO 00 E 


5.-OOOOOE 

00 





MEAN 

TIP 

5.00000E 00 
5.00000E m 

5.0G0Q0E 

5.00000E 

(50 

•00 

5.0OOO3E 

5.fOC#OE 

00 

tu) 






I D 1 =8 I D 2 = 5 X ■= 6.4fc^V*E-$l JX = 2 JY 2 JZ = 3 


KR4 = 0 KR5 = 0 KR6 = 2 KR7 = 1 


V SB 

~ TTrmswmr 

VSM = 

1.33U62E 00 VST 

= 1 . 3 7702 E CO VPH = S.22324E-01 

VPM 

= 8.00978E-CH 

VPT = 

7 • 79929E— fSl 


IK 

LITTLE A 


LITTLE 8 

ALPHA 

1 

2 

— 4. 05 343 E— 02 
~3 « 922 1C? E — <J 2 


2 ® 191 iut 02 
2.19110E 02 

-1.27 176E-C4 
— 1* 23 w56f ~04 

. . 3 
4 • ^ ’ 

—3 .79 90 IE-02 
— 3.68341E-02 


2® 191 10E 02 
2® 191 10 E 02 

— 1. 19 1 94 E— 04 
-1.15567E-04 . 

. 5 , 

6 

—3. 57465E— 02 
-3.472 12E-02 


2.191 10E 02 
2 . 191 10E 02 

-1. 12 154E-G4 
-1 .08938 E- 04 

7 

8 

—3 . 37530E-02 
-3.28374E-02 


2.191 10E 02 
2.1911 0 E 02 

-1.0590GE-04 

-1.03027E-04 - 

9 

-3. 19702E— 02 


2 . 191 10 E 02 

-1.00 307 E-04 • ; 

IK 

MI IK) 


NI IK) 


wm 

9.54964E— 04 
7.04732E-S4 


2 * 189Q0E 02 
2 . 18955 E 02 

t ■ i '• • ‘ - *' ' ' • , * ' ' • >•:’ v , 


3 

4 

5 

4. 62483 E- 04 
2.27 722 E— C4 
0.00035 E-39 


2. 1900 8E 
2.19D 60 E 
2 . 191 1C' E 

02 

02 

62 



■4- 

6 

7 

“ -'2T21-J926-04 
-4.3593CE-04 ‘ 


2.19158E 
2. 19205E 

02 

02 




“IT" 

9 

~“-6T44 8 5 8~E~C4 
-8.48192E-04 


2. 19251E 
2. 19295 E 

62 

02 . 




PH 

= -5.49708E Oil 

PM = 

0.00000! 

E-39 PT * 5. 5 02 32 E 00 




QH = 

l.ooo- 96 E 00. 

QM = 

l.OOOOOE 

00 QT » 9c 991526-61 





"‘SrSTTS — ST?ff27¥iP=DT WWi = ~T;501^6£=lTr WPH 
WSM = 8.51596E-01 WMM = 6.4C00GE-C1 WPM 
“WST = 3.67'456E-:Vl WMT" = 6 .'299526-01 ' HPT 


ITTKl — ’ .■ ; : ~~ ~ 

•^^'lSE-©1^7SB^TE~OT~5TBW4‘G~01“^'6'954E-Or'T;4'9'86'E~Cr 5T 30 76F-\ v l“5Tl242E--Pl 
6.30856-01 6.1135E-01 5.8945E-01 5.6678E-01 5.44276-01 5.2242E-01 5.0'152E-02 4.8168E-01 4.62956-01 
^FT3459E“0r"S7 1378 6-01 5T8948E-T1 5 . 63986-31'' 5.3 858 E-6 1 5.1 3966- ;1 “ 4 . 9Q5 ; . E-i 1 4 . 6833 E-01 "4, 4752E-01" 

nr ~ r~ x'~ =~uwm/w eft ‘ sr ^;'4©croo e - trr“ w r fl d w ca l c = 3 74 0 9 a 4 e- *:• 2 tr =~ - 6 . 3 9 1 4 ? e - c 2 


WSH = 

5. 78 762 E— 01 

WMH = 

4.499356-01 

W PH = 

3. 69992 E- 8 

1 

WSM' = 

5T854 72E—0 I 

'WMM =" 

" 4.4U:Ci'6-0 1 

WPM * 

3 .6 2 4306— 0 

1 

WST = 

5 . 92285E— 01 

MMT = 

4.30121E-Q1 

HPT = 

3.35464E-C 

1 


A(IK) 


5.0761E— 01 4.8180E-01 4.5803E-G1 4.3622E-01 4.1622E-01 3.97B7E-G1 3.8101E-0I 3.6549E-01 3.51166-iH 
5.1186E-01 T;952576-)gr^T55fe12'E-OI“4V31OWE^0T" 44IT845E-C3 1 3 V8790E-C;! 3.69 lTE-0'1 3 .'51 926-01"' 3 . 361 46-01' 
5.161 IE— 0 1 4. 8 33 3 E-01 4.5316E-01 4.2564E-Q1 4.0063E-01 3.7793E-01 3.5730E-01 3.3853E-01 3.2141E-01 


N - 2 

X - WMM/MCR 

“* ^ tf ^ 

0000 E-01 WT 

FLOW CALC 

= 2 . 585906— o2 D = 1.893 72 E-01 





, WSH = 
WSM = 

7.0751 8 E-01 
7.18 534E-0 1 

WMH -= 
WMM = 

5 * 50030E— 01 
5 .40000 E-01 

WPH = 
WPM = 

4. 5 2303 E-01 
4.325286-01 . 

- 



WST = 

7 . 29871 t— Cl 

WMT = 

5. 390 3 7 E-01 

WPT = 

4. 13391E— 01 





= 54 3 461 4646 1 

= 5 . 12626E-01 

= 4". 9 13176-01 



5* 7896 E— 01 5« 5 502 E-0 1 5.3180E-G1 5.G968E-01 4.8883E-01 • 4.6929E-C1 4.51G2E-01 4.3397E-01 4.1806E-O1 
5 * 8 40 2 E— 01 5.5714E-Q1 5.3G82E-G1 5*0570E~01. 4.8205E-01 4.5995E-01 4*'3938E-fl 4.20286—31 4.0254E-01 
5. 8905 E-0 1 5.-592 8E— 0 1 5.2984E— 01 5.01 67E-01 4.7 519 E-D1 4.5055 E-01_ 4, 2773E-Q 1 4.0664E-C1 3.8719E-01 


H = 3 X = MMM/WCR = 5 *400 00 E-0 1 WT FLOW CALC = 3.O378 7E -02' D = 4.768 95E -02 


”"w§Fr= ' 

'"7756 9OE-01 ~ 

HMH = 

5. 8 8 423 E-0 1 

WPH = 

4.83874E-01 

WSM * 

7.6 957 IF— 01 

WMM ~ 

5 . 78356E— 01 

WPM = 

4. 6 32 50 E— 01 

WST » 

7. 82 643 E— 01 

WMT = 

5 . 683 60 E— 01 

WPT = 

4. 432 80 E— 01 


A ( IK ) 


6 . 002 7 E-0 1 

5 .78 12 E— 1)1 

5.5594E-G1 

5.3436E-01 

5.1371E-01 

4.9413F- 

■01 

4.7566E-01 

4* 58 31 E-0 1 

4. 4202 E-0 1 

6.0516E-Q1 

5.8050E-01 

5*5540 E— 01 

5* 3086E-C1 

5 *0736 E-0 1 

4.8513E- 

■01 

4. 642 5 E-0 1 

4.4471E-01 

4. 2 648 E-0 1 

6.0995E-G1 

5. 8 2 89 E-0 1 

5.5487E— 01 

5.2731 E-0 1 

5 . 0093 E-0 1 

4.7604E- 

■Cl 

4. 5 2 78 E-0 1 

•4.31 1 3 E-0 1 

4. 1 1O2E-01 


N = 4 X ="WMM/WCR~= ’5 .7 8356 E- Cl "" WT' FLOW CALC =“ 3. 19066 E-? 2 D”=~' -2 .0743 9 E-0 4 ~ 






FOURTH STAGE WHEEL 101 BLADES VARIABLE PASSAGE* VELOCITY AND DENSITY 
ITERATIVE METHOD ADJUSTED BLADE HEIGHT 8/5/66 


NLIM = 5 TLIM = 0.0010 


GAMMA 

= 1. 66700 E 00 

' . OMEGA 

= 1.25700E i 

03 

WGIVEN = 3. 

190GCE-02 





N - ZERO 

C-SUB-S 

C-SU8-P 


W-SUB-CR 

RHO W CR 

1/R SUB C 

R 


HUB . 

6.O70OOE-O3 • 

9 . 79600 E 

Cl 5.89700E 

01 

5.78330E 02 

1.82170E 02 

0. OOOOO E-39. 

1.87400E 

:-01 

“ME AM 

TIP 

6.8‘8W0'E-tl'3 ” 
' 7.71Q0GE-G3 

9. 796 Out 0 r 5.897 OC E 
9.79600E 01 5.8970OE 

01 

01 

5.78330E 02 
5 o 78330 E 02 

1.82 170 E .02 
1.8217 0 E 02 

0*00 0 00 E— 39 

2 . 376001 

:-0 1 

BETA ■ v + ' ‘ V't ; 

HUB ' " 

” 1 * 50000 E 01 

1 . 50000 E 

01 1 . 5 0000 E 

01 






M E A PT 
TIP 

" 1 o XT " 

1 . 50000E 01 

1.50000E 
1 . 5 00 00 E 

U1 1.5(KfQTjE 

01 1.50003E 

01 

01 




i . .* 


ID1 = 

0 ID2 = 

6 X 

= 6* 2 87 OOF-' 

21 

JX = 2 JY 

= 2 • JZ = 

3 



KR4 = 

0 KR5 = 0 
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-J. 152 34E-U1 
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6. 50671 E 02 
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5 0.000006-39 6.506716 02 
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= — 1 . 62647E 01 

PH = 

' 0 .00000 E- 3 9 

PI = 1.63942E 01 
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1 .008466 00 

QM = 

1 . 0 0 0 0 0 E 0 0 

QT = 9.92548E-01 


SH = 
■ISM = 

8 .55459 E- 01 
8® 402386-01 

WHH = 
wmm = 

6.616726-01 
6.2 8iH:C E— U 1 

WPH = 
WPM = 
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5 . 00869 E— 01 
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5.95184E-01 
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4. 21113 E- 

-01 

WST = 
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FOURTH STAGE WHEEL 10 1 BLADES VARIABLE PASSAGE , VELOC I TY AMD DENSITY 


ITERATIVE METHOD 

ADJUSTED BLADE HEIGHT 8/5/66 
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FOURTH STAGE WHEEL 101 BLADES VARIABLE PASSAGE, VELOC I TY AND DENSITY 


ITERATIVE METHOD ADJUSTED BLADE HEIGHT 8/5 
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■ 
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—7 = 60698E— 03 



5 

6 

'2 ."35/ S4 tT0 

2=23545 E CO ' 

1 = 77 767 L 7 3 
1.77767E 03 

— 7. 3 8235 E— 03 
-7. 17C61E-03 



7 

8 

2.22173E Oil 
2= 161 46 E 00 

‘ 1.77767E 03 
1.77767E 03 
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9 

2.1C438E CO 

1.77767E 03 
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1 

2 
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4*638 76E-02 

1 • 66936E 03 
1.697C9E 03 
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3 3« 5442 ; . E~C2 

4 I t, 49893E— C 2 

5 D .03000 E- 39 

6 ~~T<, 4 55 3 C E- 0 2 

7 -2. 8 69 42 E—0 2 

8 -47244 6 5 E-0 2 

9 -5.58306EU52 


PH = -4.32745E 01 

PM = . 0. 00000 E— 39 

FT = 

4c59123E 01 

QH = 1.06488EOO 

CM = 1.0U OLE 00 

QT = 

9 » 45699E— 01 





MSH = 9.41927E-01 

WSM = 8*15370 E—O 1 

WMH = 7 c 21801 E—0 1 

HMM =. 6. 03000 E-0 1 

WPH = 
WPM = 

5. 8 695 7 E -01 
4.76993E-C1 

WST * 6* 94393E-01 

WMT = 4. 95 1 80 E-0 1 

WPT = 

3.8078 3E-01 


1 o 72437E 03 
1*7512 2 E 03 
1 o 777 67 E_ 03 
I. 80 3 73 E 03 
1. 82941 E u 3 
1 .85 4 75 E" 03 
1 * 87974E 03 
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"67466 4E-(lX "6 . 36X8E-01 "" 6 72 123E-C l' 6.03906-0 1 5 8549E-C1 
6 c 2® 80 E— 01 5» 974 IE— 01 5.7237E-CX 5.4719E-01 5. 2268 E-0 1 
5772 7 IE -0 1 "5 * 39 8 56- £51 5 .0800E-<>1 4.7809E-J1 44 5:., 7- E- , I 


S'. 66 78 E—0 1 ™ 5~.~48 25 6— 01 "ITIoWE-O 1 5.1 2796-01 
4.9927E-01 4.77X36-01 4.5634E-01 4.3688E-01 
4 . 248 2 l-oT"470 1406-0 1 3 . 79946-01 3 * 60276-0! 


M = 1 Y = WmW7WR'7 "6.CI3000E-01 " WT~ FLOW CALC = 3.27946E-02 


0 = -2 .804446-02 


JWSH _= 8. 72446E— 01 WMH = 6.68558E-01 WPH = 5.43660E-01 

WSM = 7c 4776>:E-7 I WMH = 5. 5 30006-0'l~ WPM “= 4Y3 7441 E-0 1 

VIST = 6. 2 808 5 E— 01 WMT = 4.47895E-01 WPT = 3.44422E-01 


A( IK) . 


.6.3569E-Q1 6. 


. 9660E-0 1 
.3 75 IE— 01 


J.920E; 
6937E- 
€ 3 1 1 E- 


-01 6*0G13fc— 01 
-01 ~5 . 4 2l2'E~-Ul 
-01 4.7102E-01 


5.7999E' 
5 c 1578 E- 
4.4154E- 


-01 

-01 

-01 


5 9 70 E;81 
40582 E-CT 
- 1463 E—0 1 


5.3 978J-C1_ 
4 c 6740 E—0 1 
3. 90 15 E—0 1 


. 20 52E-01 
, 4556E-0 1 
.6 790 E-0 1 


5 . 020 8 E-0 1 4 . 84546_-01 
~ 4 • 2 5 ~2 7 E~- 0 1 " 4 70 6 4 3E - 0 ! 
3. 4766 E—0 1 3. 2922E— 01 


N = 

2 

X = WMM/WCR 

= 5 . 53000E-01 WT 

FLOW s 

CALC = 3.08876E-02 

D = 3. 17375E-92 






WSH 

= 

9.07186E— 01 

WMH = 6. 95 1 80 E— 01 

WPH 

= 5. 6 530 9 E -01 






WSM 

~ : 

7 . 8 1 56 5 E-0 1 

WMM = 5. 7 8000 E—0 1 

WPM- 

= 4. 5-72 17 E-0 1 






WST 

— 

6.61239E-01 

WMT •= 4. 71 537 E-0 1 

WPT 

= 3.62603E-0.1 
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V' \ ' 









•- 7 . "r ; 









6 * 4 2 1 7 F - 0 

1 

6 o 2 852 E— 01' 

6. 11376-01 5. 9 2 53 E— 01 

5. 7309 E— 31 5 . 53 70 E-0 1 

5 « 3475E-01 

5 . 1646E- 

Ul 

4.9894F 

1 

6.0957E-0 

1 

5 , 84C9E-01 

5,5781 E-0 1 5 . 31 95 E-0 1 

5.0713 E— 0 1 4. 83656-01 

4 . 6161 E-0 1 

4.41036- 

Cl 

4.21856-1“ 

1 

5. 5585E-0 

1 

5, 22'02E— 01 

4.8996E-C1 4, 60 17 E-0 1 

4, 3 2 78 E— 01 4.07726-61 

3 . 8484E-T 1 

3 .6396 E- 

01 

3 . 4487E-C 

1 1 

N = 3 X 

- 

WHM/WCR = 

5 » 7 8003 E— 01 WT FLOW 

CALC = 3.186806-02 £ 

5 = 1.0040 

6 E-0 3 





WSH“=" 
WSM = 

“97ij8l54E-DT 

7 . 82 702 E-0 1 

HHM = 

6. 9 ~6U7 5 E— 01 
5 .78 8416-01 

WPH = 
WPM = 

5 • 6fcc36E— 0 1 
4. 578826— Ci 

WST = 

~ 6 • 62334 E-0 1 

WMT = 

4.723326-ul 

WPT = 
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